Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



REPORT 

MlCltOSCOPICAL & PHYSIOLOGICAL KliSEARCHES 

XATITRE OF THE AGENT OB ARENTS PUODL'CIXG 
CHOLERA. 

T, B. LEWIS, M.B„ «ji> D. D-CtJNNIN0HAll,5I.B., 



(tl9 «C>CI«t tlCtY) 

■ ■xiTiiir ooKMiuiovH viTii tilt o^rnjdiiucT Or ixbu. 



tAI.( TT'lA. 
urFIOfi or THE SirPERISTKNPRNT OP OUTEBXHEST PRCITlSa. 



d- T' 



6000197131 



I 





REPORT 



op 



MICROSCOPICAL & PHYSIOLOGICAL RESEARCHES 



IITTO THE 



NATURE OF THE AGENT OR AGENTS PRODUCING 



CHOLERA. 



BY 

T. R. LEWIS, M.B., and D. D. CUNNINGHAM, M.B., 

▲SBT.-SUSGBOV, K.M. BBISISK BlBYZOl. ASST.-BTrBaiOir, E.M. ZVDZAV BBBYIOB. 

(ON BPEOIAIi DT7TT) 
ATTACHED TO THE 8ANITABY COMMISSIONEB WITH THE GOYEBNHEKT OF Iin>IA. 



CALCUTTA: 
OFFICE OF THE SUPERINTENDENT OF GOVERNMENT PRINTINa. 

187S. 






^^l:^ 



30 JAN "5:i 






CONTENTS. 



INTEODUCTION 



Pa6B 
1 



PART I. 

MiCBOSCOPIC BXAMINATIONS OF BLOOD — 

A. Results of microscopic examinations of tlie blood in Cholera, together 

with a description of the methods adopted ... ... 3 

(1) Appearances presented by the blood when treated with 

osmic acid and acetate of potash ... ... 4 

(2) Appearances presented by specimens of blood in wax-cells 5 

B. Results of microscopic examinations of the blood in health and in 

diseases other than cholera ... ... ... ... 14 

C. Observations on the blood in connection with the question of monads 

and bacteria, of fungi and of sarcinse ... ... ... 18 



PART II. 

EXPBBIMENTS ON THE INTEODUCTIOK OF OEfJANIC FLUIDS INTO THE 
DxSxEJiL ••« ••• ... ... ... 

A. Experiments on the injection of choleraic and other organic fluids into 

the veins of animals 

(1) Experiments on the injection of pure choleraic fluid into 

the veins of animals 

(2) Injections of aqueous solutions of choleraic material into 

the veins of animals 

(3) Injections of orgamc solutions other than of choleraic 

nature into the veins of animals 

B. Experiments on the introduction of choleraic and other solutions into 

the peritoneal cavity of animals 

C. A short Review of the preceding Experiments... 



25 

27 

28 

53 

57 

70 
87 



A. 
B. 



PART III. 

EXPEBIMBNTS ON THE SECTION OF THE SPLANCHNIC AND MESEN- 

TEBIC NEBVE8 ... ... ... ... ... 97 

Section of the splanchnic nerves ... ... ... ... 93 

Section of the mesenteric nerves ... ... ... ... loo 



INDEX 



109 



f 



MICROSCOPICAL & PHYSIOLOGICAL RESEARCHES 

INTO THE 

NATURE OF THE AGENT OR AGENTS PRODWING 
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BY 

T. B. LEWIS, M.B., and D. D. CUNNINGHAM, M.B. 



INTRODUCTION. 

In the Instructions issued by the Army Sanitary Commis- 
sion for the conduct of this enquiry, particular stress is 
laid on the importance of accepting no statement bearing 
on the question of the mode of origin and diffusion of cho- 
lera as proven, no matter how distinguished the authority 
on which it may have been made, until an opportunity oc- 
curred for verifying it for ourselves. It has been our en- 
deavour to adhere strictly to this injunction, and we have 
therefore gone over ground on which, under other circum- 
J/ stances, .might have been considered unnecessary for us to 
enter. This, however, we do not by any means regret, as 
the experience gained by such a training has more than 
compensated for the time and labour expended on it. It 
has obliged us to be more on our guard than we might 
otherwise have been, especially in connection with observa- 
tions that have been authoritatively put forth regarding 
some low forms of life, and of the interpretations which 
have been made concerning the effects of various experi- 
ments on lower animals. 

We do not for a moment expect, nor do we wish that 
our own observations should be accepted in a different spirit ; 

* Being one of the Appendices to the eighth Annual Report of the Sanitary Commis- 
Bioner with the Government of India. 
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on the contrary, we should he glad to see them practically- 
tested by those who have the opportunity of doing so. The 
observations here recorded are submitted as facts ; in no 
instance has an observation been included which had not 
been witnessed by both of us; any observation one may 
have made, which had not been -verified by the other, has 
been allowed to stand over. The interpretation which we 
have ventured to put on some of these observations may 
of course be erroneous, but the facts have, to the best of 
our ability, been accurately recorded, so that no one need 
be led astray by any faulty inferences of ours. 

We have, as far as possible, carefully avoided the in- 
troduction into the text of any descriptive terms involving 
the acceptance of a theory, although it would have been in 
some cases very convenient to have adopted some of the 
ingeniously coined words lately admitted into our me- 
dical vocabularies. To the authors of some of the terms 
which we have employed we are particularly indebted, and 
we wish specially to acknowledge the aid we have received 
from a study of the writings of Professors Beale, Burden 
Sanderson and Bastian. 

Our report has been divided into three parts ; the first 
containing a description of the microscopical appearances of 
the blood in cholera ; the second giving an account of a 
series of experiments on the action of solutions of organic 
matter from various sources and in various stages of de- 
composition on living animals ; and the third, on the effect 
of section of certain nerves. 



PART !• 

MICROSCOPIC EXAMINATIONS OF HUMAN BLOOD. 

A. BesultB of microscopic examinations of the blood in cholerai 
together with a description of the methods adopted. 

Although results of careful examinations of the chemi- 
tm,^ ir»^^^.^ ^ ^ cal characters of the blood in cholera 

Tlie importance of makinff , , « , , i • j • 

continuous ©xaminations of haYC bccn frequently made, mvesti- 
biood. gation of the microscopic characters 

presented by it, and more especially of the changes and 
developments occurring in it when removed from the body, 
has been comparatively neglected. As the subject is one 
of very great importance, and is daily becoming more so 
on account of the ideas now prevalent regarding the disease, 
it has been carefuUy investigated, and the general results, 
attained from numerous series of experiments, are briefly 
stated below. Any system of examination not allowing of 
prolonged and continuous study of individual specimens of 
blood, as well as of exact observation of their characters 
when first removed from the body, is necessarily unfitted to 
furnish trustworthy information, and before entering on the 
subject, it became necessary to devise means suited to the 
attainment of both these ends. 

The requirements of the case appeared to be sufficiently 

nr *!, ^ ^ . ^ , .». met in the following way. For pur- 
Methods adopted for the «• i-j • i.» 

umnediate ©xaminations of poscs 01 immediate examination, spe- 
cimens of blood were placed under 
ttin covering.glasses, individual specimens being prepared 
without any re-agent, mounted in acetate of potash after 
exposure to the vapour of a two per cent, solution of osmio 
acid, or mounted in acetate of potash or acetate of soda 
without previous exposure to the osmic fumes. 

For continuous observations on the changes taking place 

^ in the blood after its removal from 

ing wM:.oeSs*for contSuous the body, wax-ccUs wcrc employed. 

examinations. ^ ^^^^ ^^^ ^^ ^^^^^ ^^^^^^ ^^^^ 

received on the centre of a carefully cleaned covering-glass, 
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the latter was pressed down on the wax-cell and hermetically 
sealed* The cell was deep enough to prevent the blood com- 
ing in contact with the slide, and therefore allowed of its free 
exposure to the included air. 

This form of wax-cell is a modification of that employed 
by Strieker in similar investigations on the blood, and is 
identical with that described by Berkeley as specially adapted 
for observations on the development of fungi. The great 
advantage of the method is, that, when once the specimens 
have been carefully sealed, large numbers of cells may be 
retained in perfect condition for examination without calling 
for the employment of the moist chamber and its inherent 
fallacies, arising from the constant possibility of the intro- 
duction of extraneous elements into the material under 
observation. The eflfect of any such cells in facilitating 
observation may be judged of by the fact that by their means 
specimens of blood have been kept in a condition for con- 
tinuous observation for nearly three 
ceus sufficient for develop- mouths at a time. That sufficient 
mental purposes. ^ -^ i^^luded in them to aUow of 

developments taking place in the isolated droplet of blood 
may be demonstrated by the results of certain observations 
to be hereafter referred to. 

The specimens of blood during life were generally derived 

The samplesof blood where ^^^ *he poiut of OUe of the fiugcrs 

and how obtained. of the patient (which had been care- 

fully washed with spirit or clean water and thoroughly dried) 
by pricking it with a needle. Those after death were usually 
obtained from one of the chambers of the heart. 

Having briefly explained the methods which have been 
adopted in carrying out these observations, we now proceed 
to a description of the results obtained under these con- 
ditions. 

1. — Appearances presented hy the bloody when treated with 

osmic acid and acetate of potash. 

The red corpuscles appeared unaltered in most cases ; in 
Osmic acid preparations of ouc or two,they couveycd an undefined 
cholera blood. imprcssion of softncss, Eew leuco- 

cytes were present as a rule, but in one specimen they were 
present in some numbers, along with other cells of considerably 

larger size and extremely delicate 
cholera-blood^ obtaS?ed™iS in outlinc, and structurc. Not the 
ing life, but faintest trace of bacteria was detected 
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in any instance, although they were carefully searched for 
under powers ranging from the J to the yV & immersion.* 
There were, however, as a rule, numerous specimens of 

numerous particles of bio- miuutc irregularly rounded bodies 
plasm are present. giviug a rcfractiou like that of the 

leucocytes, and varying considerably both in size and form. 
They occurred sometimes in little patches or heaps, and in 
other cases, were irregularly scattered over the field. No 
structure could be detected in them, and they appeared to 
be mere fragments of bioplasm (See Plate; Eig. 1), 

All these bodies, red cells, leucocytes and minute biop- 
lasts, were spread out in a medium precisely similar to 
that observed in normal blood, when prepared with osmic 
acid, almost homogeneous, in some places very finely mole- 
cular, and marked by faint delicate curved lines. 

Preparations of blood obtained after death and treated 
in the same way presented precisely the same features. The 
only characteristic distinguishing them from the most healthy 
blood, was the presence of numerous bioplastic fragments 
described above, and even this did not appear to be constant. 
Any discussion of the probable nature of these bodies will 
be better deferred until a description of the changes oc- 
curring in the blood have been described. 

Specimens of blood to which no re-agent had been 
^ .^ ^. . added, and others treated with acetate 

Appearanoe of the blood a/i i^nj i 

with and without the addi- of potash Or aCCtatO 01 SOUa, Only 

re-agen s. diflFcred from those treated with osmic 

acid in showing the minute bioplastic bodies less constantly 
and distinctly. 

2.^— Appearances presented hy specimens of blood in wa^'Cells^ 

When examined immediately after preparation, these, 

as a rule, presented nothins: note- 

Desoription of the blood in .1 /■ •%_ ? • j* 

wax-cells when perfectly re- worthy or in any way Characteristic. 
^^ ' In one or two instances the serum 

was stained with the colouring matter of the red corpuscles, 
but in general it was perfectly clear, free of staining and 
molecules or particles. The serum at first appeared as a 
very narrow ring around the corpuscles, but, as a rule, this 
rapidly widened as the mass of the latter contracted, and 

* Latterly a ^ objective by Powell and Lealand was employed, but we confess that, 
notwithstanding the most carefnl corrections being made for thickness of covering-glass, 
&c., we found it practically inferior to the } and "^ d immenion of Ross. We are, 
however, in daily expectation of a -j^ objective by the former distinguished makers, a glass 
having the reputation of being the most perfect hitherto constructed. 
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ultimately it formed a wide clear area of fluid around 
the clot. The numher of white corpuscles at first visible 
was small and not noteworthy, but with the formation of 
the ring of clear serum a series of most remarkable pheno- 
mena gradually presented itself. Normal sized white 
corpuscles began to migrate into the fluid, but in addition 
to these, and in far greater numbers and activity, were much 
larger and more delicate bioplastic bodies ; cells they were 
not, for they had not at this time the faintest differentiation 
of wall, contents, or nucleus. They were simply masses of 
fluid bioplasm — bioplasm so fluid and diluted as in many 
instances to be almost, if not entirely, indistinguishable by 
refraction from the surrounding medium. Again and again. 

And the ohanees which l^as a patch of Scattered granules 
graduauytakepiweinit. -been notcd moviug in uuison across 

the field, and only after prolonged examination and most 
careful management of the light has it appeared that the 
individual granules were really included in a portion gf 
bioplasm and were moved by its movements only. Gradual- 
ly the consistence of these large bioplastic masses appears 
to increase, and they, as it were, grow into sight (Pig. 2) . 
Their movements are extremely constant and free, no mere 
alterations of form, but free progression, along with such 
movements. The alterations in form vary extremely, some- 
times consisting of the emission of rounded and lobulated 
protrusions, and at others of the running out of elongated 
slender extensions and threads. 

Coincidently with the appearance of these bodies in the 
The serous spaoes in the marginal scrum, others of a similar 
°^°*- nature may be observed in the serous 

spaces in the clot, and at this time also, in some cases, an 
abundance of small refractive bioplasts may be detected in 
the same localities. These small bioplastic bodies have 
seldom been seen to move or alter form, and, save slight 
increase in size, have not been observed to undergo any 
change, and seem shortly to disappear. In a few instances 
also the interspaces of the clot are occupied by very delicate 
branched fibriUse, but this is by no means a constant or 
characteristic phenomenon. 

The question here arises, are these large masses of 
,^ , , bioplasm the results of very rapid 

Concerning the nature of ^ji j. 1.1 "^j. 

the masses of plasma which ncw development, or are they present 

have crawled out of the dot. •jvii jn it 1 . •'. ^ ,. 

m the blood from the begmnmg, but 
so fluid and so closely approaching the surrounding medium 
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in density as to be indistinguishable until rendered some- 
what firmer by changes occurring in them, induced by alter- 
ed temperature of the medium or slight chemical changes 
in it, or unless they come to contain granular matter? 
At the close of an hour after the blood has been drawn, 
they are to be found in abundance crawling free in the 
serum and issuing from the edges of the clot. It is possible 
that the irregularly rounded particles in the osmic prepara- 
tions may be due to the breaking up of these bodies, and the 
subsequent condensation of the substance of the bioplastio 
fragments resulting from the rupture. For a short time the 
ring of serum, and the serum above the clot, is full of these 
large irregular masses of bioplasm, moving freely in all 
directions. Soon, however, they begin to sub-divide and 
break up into a second generation of bioplasts (Fig. 3). 
The process of division can be seen most distinctly, some- 
times occurring rapidly and, so to speak, decisively ; whilst 
at others, after the two secondary bodies are widely separat- 

segmentation of the biop- ^d, and Only conncctcd by a veiy 
^*"**- slender, barely visible thread, one is 

retracted and, as it were, absorbed into the mass of the 
other, to be succeeded by one or more similar protrusions, 
ere division fairly takes place ; the serum now swarms with 
multitudes of bioplasts of smaller size than those originally 
present, but resembling the previous generation in their deli- 
cacy of outline and great activity. The bioplasts may fre- 
quently be observed at the edge of the rim of serum crawling 
along it, and, as it were, moulded to the curve of the 
marginal fluid (Fig. 3). 

The period of extreme activity varies considerably, but, 

Duration of activity of ^s a rulc, at the closc of twcnty-four 
bioplasts. hours from the commencement of the 

observation, only a. few remain freely motile, and the 
majority have considerably increased in size (Fig. 4). To- 
wards the close of the freely moving, amoeboid period, the 
density and re&activeness of the bioplasts increase, and 
there is an increase in the number and distinctness of the 
granules contained in their substance. Many, too, in place 
of remaining uniformly granular, begin to show a tendency 
to the formation of one or more nuclear spaces or vacuoles 
(Fig. 4 ), which appear as bright spots surrounded by more 
or less defined circles of granules. As the movements of 

the bioplasts diminish, this vacuo- 

Formation of vacuoles. i.. • •ji*i.*x j 

lation mcreases m distinctness, and' 
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is very well marked when they have fairly ceasedi which they 
do very gradually; changes in form persisting for some 
time after the cessation of free locomotion. As the move- 
ments ceasej the maj ority of the cells also assume a more or 
less rounded form, a few only becoming fixed with irr^ular 
or lobed outlines, and contemporaneously they tend to 
accumulate in heaps and masses of varying extent (Fig. 4). 
The preparation in this stage shows a multitude of irregu- 

Aggregations of pus-like ^^ masses, composcd of bodics which 
®®^- vary considerably in size, and which 

in refractiveness and general aspect closely resemble pus-cells 
in which the vital movements have ceased. The vacuoles 
are now very distinct and well defined, and the entire body 
has a denser, ' plumper' appearance than it ever had before. 
Whilst these phenomena have been taking place the 
serum remains quite clear and free of bacteria or monads, 
and the only change which occasionally occurs in it is a 
certain amount of staining, due to the escape of colouring 
matter from the corpuscles as the clot begins to soften. 
The preparation having reached this stage may remain 
unchanged for weeks, the serum continuing perfectly fluid 
and clear throughout, but in the majority of cases, the 

Further changes in the bioplasts pass ou to further chauges. 
bioplasts. r£Y^Q exact nature of these changes 

varies greatly in individual preparations and in the indi- 
vidual bioplasts of the same preparation. The bioplasts may 
gradually break up and disintegrate, filling the serum with 
molecular flakes, which for some time show indications of the 
outlines of the individual masses with more or less distinct- 
ness, but ultimately become uniform. Such flakes might very 
readily be described as flakes of monads, and be supposed to 

May break down Into arfsC by aggregation, had the pro- 
monad-like colonies; or cosses by which they are formed not 

been followed out. This may be regarded as the simplest 
method of termination of the bioplasts, but there are others 
which are more complex, and which, inasmuch as they 
give rise to very diflerent appearances in individual speci- 
mens of blood, must be clearly distinguished and described. 
In many instances there appears to be a certain conden- 
sation of substance around the vacuole or vacuoles so as 
to leave a more fluid ring between this condensed portion 
and the outer margin of the bioplast, which at the same 
time assumes more or less clearly the appearance of a very 
delicate cell wall (Fig. 5). The granules contained within 
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this fluid ring now take on an active swarming motion 
exactly resembling that observed in some common amoebae 
occurring in specimens of water, and in the cells of many 
of the lower algse. The movement persists for some time, 
and then, either ceases leaving the bioplast apparently in 
become "nucleated ceUs" the samc Condition in which it was 
t!Jlen*thJ«nu?w'^Lid a prcviously, Or the outer waU of the 
very deuoate outer wau. ^gji ruptures, and the swarmiug 

granules escape (Fig. 5). Once beyond the parent body 
and free in the fluid, they inmiediately become motionless, 
and have never been observed to move again. What the 
nature of these particles is, and to what their activity is 
due, remains uncertain, but they can, at all events, hardly be 
regarded as bacterial germs, seeing that their period of 
activity is confined to the period in which they are still 
contained within the parent bioplast. 

The result of the escape of the granules is to convert 
the formerly uniform, granular, vacuolated bioplast into a 
body, consisting of a delicate cell- wall and a nuclear mass 
which does not nearly equal the cell- wall in circumference. 
This mass may remain more or less centrally situated, or, 
as more frequently occurs, it may pass to one or other side, 
and may then escape partially or even entirely from the cell- 
wall. The appearances naturally vary with the nature of 
the process which has taken place. In those cases in which 
the nuclear mass remains central, the entire body appears 
as a bright space bounded by a dark line, and containing 
_ . . ^ ^^ «^ ,. a central molecular mass, while in 

Ongui of the "hyaline- ^, • i • i -i i t^ • -i 

ceUs'^ wilj central oriateral thoSC lU Whlch it gOCS tO the Side 

^^ ^^' or escapes through the cell- wall, the 

bright space is left equally sharply defined from the surround- 
ing fluid, but is either crescentic or quite empty and circu- 
lar. Probably the most common appearance is that of a 
broad, bright, sharply defined crescent, the concavity being 
formed by the portion of the nuclear mass which is still 
included within the cell-wall, while the rest of it pro- 
trudes as a rounded mass exterior to it (Pig. 6.), but 
empty spaces with free masses of granules condensed or 
scattered in various degrees are also abundantly present at 
this time. This escape or expulsion of the contents of the 
cell miay take place without any previous formation of a 
nuclear mass and motile granides, but the result in any case 
is ultimately the same, and a series of bright, sharply de- 
fined, more or less empty, hyaline capsules remains. 

B 
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This appearance varies with their situation : when free 
in the fluid they come out as pure white, flat spaces with fine 
dark outlines ; whilst, when situated among the corpuscles, 
they are usually delicately shaded. The persistence of these 
capsules is wonderful, considering their extreme delicacy ; 

Perslsteiioe of the "hyaline. ^^^ the SUrrOUUding fluid doCS UOt 

°®^"" appear to enter them, or to cause 

them to collapse, although in some cases there appears to 
be open fissures in them. The nuclear masses gradually 
disintegrate after their exit, and are diffused through the 
fluid as flakes of molecular matter (Pig. 5). 

Peculiar appearances are induced during the progress 
of the above changes in those cases in which masses of 
ceUs have been embedded in the interspaces of the clot, and 
in which the whole preparation has, as is sometimes the case, 
chaxiffeB in the interspaoeB passed iuto a syrupy Condition. The 
in the clot. outcr walls of the cells appear to 

adhere to one another and to the margins of the interspaces, 
and the contents shrinking away and condensing appear as 
small circular masses in the centre of empty irregular 
vacuoles in the clot. 

Subsequently to the escape of the contents of the cells, 
Partioies of an oily natare t^ere is in many cases an abundant 
*^^®"** development of irregularly oval and 

rounded particles of various sizes throughout the prepara- 
tion. They are of various forms, globular, irregularly lobed, 
and either scattered or arranged in pairs, trios or series 
(Pig. 6). Many of the series are very complex and much 
ramified, whilst others consist of linear series, each member 
of which is smaller than its predecessor. The nature of 
these bodies remains quite uncertain. Beyond a certain 
increase in size they have not been observed to undergo any 
further development, and in many cases they are probably of 
an oily nature. When of such a nature, they are from 
the first brightly refractive and perfectly structureless, and 
are ultimately, at the close of one or two months from the 
commencement of observation, resolved into oily flakes and 
strings, the latter of which might easily be mistaken for 
vibriones or fungal threads, more especially when they begin 
to break up into rows of separate oil globules. 

In others, however, this does not appear to be the 

together with more persis- case, as they may in these instances 
tent molecular matter. y^Q observcd to becomc finely molc- 

cular, so that the preparation is ultimately crowded with 
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minute molecular patches of various forms (Pig. 6). It 
is possible that the latter bodies may be the escaped, so- 
caUed ^ vacuoles' of the bioplasts. These are always sur- 
rounded with a portion of more or less condensed mate- 
rial, which would be likely to persist after the solution 
of the surrounding softer material. 

As is frequently the case in preparations of blood kept 

•Milky spots' In blood- uudcr coutinuous observation in the 

preparations. Same Way as the above, milky spots, 

due to the appearance of small homogeneous circular bodies, 
may be observed in some numbers in the fluid, but they 
have not been seen to undergo any further development, and, 
as a rule, do not persist long. 

After the appearance of the particles above described, 
the only further change noted has been a gradual disintegra- 
tion of all the elements of the preparation ; and, although 
the latter have frequently been kept for weeks under obser- 
vation, no further development has taken place, and with 
very few and accidental exceptions, there has been no ap- 
pearance of recognizable fungal, or bacterial elements in 
them. 

It now remains to make a few remarks on the principal 

points of interest in connection with 
^^ ** these observations. The conven- 

iences aflforded by a tropical climate for any such series of 
observations as these are very great, as the temperature as 
a rule is sufficiently high to secure that the activity of the 
bioplasts contained in the blood is not too rapidly checked. 
During a period of frequent observation in the course of 
the past season the thermometer, ranged from a maximum 
of 98-2^ E. to a minimum of 76-3® E. 

It is not devoid of interest to remark that the use of 

An objection to the use of immcrsion objectivcs involves a dis- 

^rotte^etlt^e''w^i advautageous depression of tempera- 

they cause. t^j.^^ j^q j^ evaporation of the film 

of water, which is placed between the lens and the covering- 
glass. The prolonged use of such a lens has frequently 
appeared in this way to check the activity of the bioplasts in 
the blood. 

One of the most important points determined by these 
„ , ^ ^ ^ observations is the fact, that the blood 

Total absence of bacteria .11 - t 1 • • 1 1 

in the blood in everjr stage of m cholcra IS, as an almost mvariable 

rule, free from bacteria, either actual 
or potential. This is the case as well shortly after death as 
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during life, and holds in regard to every stage of the disease. 
In one or two cases, a slight development of distinct bacteria 
has occurred during the course of observation, but this is no 
more than may occur in the most healthy specimens of blood, 
and the idea that bacteria are normally present in the blood 
in cholera may be finally dismissed. It is not improbable 
that certain of the appearances observed in series of observa- 
tions, such as those described above, may afford a clue to 
the origin of such an idea. At an early stage when the 
bioplasts are of great fluidity and tenuity, monad-like 
granules, contained in and moving with them, may be sup- 
posed to be free and endowed with independent motion, but 
this will be found, on prolonged observation, not to be the 
case, and as the density of the bioplasts increases the true 
relations of the granules will appear. At a much later stage, 
namely, at that of escape of the contents of the cells, patches 
of molecular matter and scattered granules may result ; and 
finally, when general disintegration of the bioplasts occurs, 
large sheets and masses of evenly molecular matter may 
occupy much of the preparation, but these granules, micro- 
coccoid patches and molecular flakes, are no new develop- 
ments, but are clearly traceable to mere disintegrative changes 
in bodies previously present. 

The molecular matter so produced, be it scattered or 
aggregated, undergoes no further development, and shows 
no motion or any other indication of vitality* The term 
bacteria is often very vaguely and loosely employed, but it is 
under no pretext, applicable to mere dead particles due to 
simple disintegration. 

As regards bacteria, so it is in regard to the presence 

No fungal eiementa could ot fuugal elements as a normal and 
Mid S the'b!?od*Sf p2: constant characteristic of the blood 
tienfs in cholera. j^ cholcra. There is absolutely no- 

thing in favor of any such view ; there is absolutely no 
evidence of the existence of fungal elements in the blood 
whilst in the body, and only very rare and clearly acci- 
dental development of such bodies after its removal from it. 
These questions, however, will be more fully referred to in a 
succeeding section (page 18). 

Possibly the most important result to be derived from 

The marked resemblance obscrvations ou the blood in cholcra, 
bfoSd^Ld^^thi^SSI^^^^^^^ conducted in the manner described 
choleraic dejections. abovc, is the explanation which they 

are capable of affording of the nature of the bioplastic bodies 
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and cells so abundant in, and so characteristic of, evacua- 
tions passed during the course of the disease. We have 
previously pointed out that such evacuations frequently 
contain evidences of the escape of blood into the intestines, 
either by the presence of red corpuscles in greater or 
less abundance, and occasionally included within the charac- 
teristic cells of the discharges, or by that of a more or 
less pronounced pinkish and sanguineous tinge of the fluids, 
with the subsequent appearance of blood crystals in them. 
Now if, as observation has proved, the bioplasts contained in 
the blood are capable of such activity and multiplication when 
removed from the body, and with quite abnormal surroundings, 
it is surely fair to allow them an equal, if not superior, capa- 
city when exuded on the interior surface of the intestines. 

Such bioplasts, in passing through the various changes 
described above, will come to present every modification of 
appearance and characters presented by those found in the 
discharges. In their earlier stages they will correspond with 
the freely motile amoebae of the evacuations ; when rather 
older they lose their freedom of motion and show mere feeble 
changes of form, ultimately becoming motionless and pus- 
like or rather exudation-like cells, such as are observed in the 
flakes of lymph in peritonitic and similar effusions, and such 
cells we know to form the great bulk of those present in 
perfectly recent choleraic dejections. 

Whilst in this condition it has been already mentioned 
that they frequently show one or more distinct nuclear 
vacuoles in their interior, and they are then identical in 
aspect with the large mother-cells containing bioplast- 
masses, previously described in connection with the subject of 
the evacuations. 

There is one class of bodies in the evacuations, the 

nature of which has hitherto been 

The 'hyaline-cells* in the i- i i* j i 

blood and in the disoharges peculiarly pUZZUng and ObSCUrC, 

Identical appearance. namely, that of flattened, whitish or 

pale-yellowish hyaline cells showing no evident structure or 
contents, but the observations on the changes occurring in 
the bioplasts of the blood explain the nature of these also, 
for the empty capsules persisting after the escape of the 
molecular contents of the pus-like cells, are exactly similar 
to the hyaline bodies of the evacuations, and unless the 
actual steps in their formation had been followed, their 
nature would have been as obscure as that of the latter 
ceUs has till now remained. Hyaline vesicles, somewhat 
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resembling these are, more or less, generally found in all 
intestinal discharges, and are probably the result of endos- 
motic processes acting on the epithelial cells, as was long 
ago pointed out by Heidenhain and Briicke in connection 
with appearances observed in healthy epithelium ; they may 
occasionally be seen closely attached to the cells in those 
very exceptional cases in which epithelium can be detected 
in choleraic discharges, as well as very frequently in con- 
nection with the loose epithelium found in the intestines 
after death, as figured and described in the last report.* 

These observations on the blood, especially when taken 
in connection with the light which they throw on the 
nature of the cells and bioplasts of the evacuations, do not 
tend to indicate the presence of a microscopically demon- 
strable morbid poison in either medium, they merely show 
that the escape of materials from the blood is sufficient to 
account for the presence of the most remarkable and con- 
stant microscopic features in the evacuations. 



B. — Besults of xnicroscopio examinations of the blood in health and 

in diseases other than cholera. 

As might be supposed, these systematic observations 

on the blood in cholera were not 

Preliminary observations , •I.^ j. i • 

were made with normal COmmenCCd WlthOUt OUr having, aS 

we thought, made ourselves practi- 
cally conversant with all the changes discernible in normal 
blood ; indeed, on referring to our notes, we find that daily, 
and in several cases hourly, observations had been entered 
relative to about three dozen specimens examined in pre- 
cisely the same manner as the foregoing, but in none of 
them is there any allusion to the phenomena just described. 
Whereas in the written description of the second case of 
the cholera-blood series, we find it entered on the fourth 
day that " the serous portion of the specimen is crowded 
with granular, white corpuscles, extremely like pus-cells." 
Then follow careful notes of between sixty and seventy 
specimens in which the various stages above summarised 
are minutely described. 

Thinking that it might by no means be impossible that 

similar changes might have been 

The changes oconrring in i i i • xi_ ^ ^ ^ i 

normal and cholera blood are, overlooKed in the normal blood scries, 

to a certain extent, identical. ■» . • j x xi • t 

we determined to go over this ground 

• Sfivonth Annual Report of the Sanitary Commissioner with the Government of India : 
Appendix B, Plate III. 
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again, and found this to. have heen the case, to a certain 
extent at all events, in some samples of blood. Still even in 
these exceptional cases the difference is so marked that we 
almost venture to state that, given two samples of blood, one 
being choleraic and the other healthy, although to the naked 
eye, or at first sight under the microscope, no difference 
might be discerned, we could pretty accurately state on the 
second day to which of the two sources the specimens should 
be referred. 

Similar amoeboid corpuscles may very readily be detected 
creeping out of the blood clot in this climate without any 
special artificial arrangements being adopted to raise the 
temperature even in healthy blood ; but in no single case 
have we hitherto seen them appear in anything like the 
same proportion as in the blood obtained from patients 
suffering from cholera, where not infrequently little white 
spots about the size of a millet-seed may be seen with the 
naked eye, which, when placed under the microscope, will 
be found to correspond with aggregations of these pus-like 
corpuscles. Added to this the corpuscles appear to be smal- 
ler and to disintegrate much more readily in normal blood ; 
so much so that in the course • of about twenty-four hours 
nothing special is to be observed, merely the usual proportion 
of white cells, with possibly some aggregations of molecules 
and a few hyaline cells, regarding the origin of which no 
conjecture could have been arrived at, had the earlier changes 
undergone by the preparation not been carefully watched ; 
whereas in cholera these amoeboid bodies, after they have 
become spherical, may, as has already been intimated, persist 
for several days without any marked change. 

Whether this persistency be owing to the increased den- 
sity of the blood in cholera, or to the character of the bodies 
referred to, we are not in a position to state ; nor would we 
for a moment wish it to be inferred that any specific charac- 
ter can be attributed to them, but it is evident that the blood 
in cholera is particularly adapted to their development, or at 
any rate to their being readily recognized and well pre- 
served. 

We have examined the blood in other diseases, and in 

The blood in diseases other such exceptional discascs as tetanus, 

than cholera. \y^^ h^v^ failed to discovcr any such 

marked deviation from the normal standard in any single 
instance. Whilst examining some wax-cell preparations of 
the blood in a case of typhoid fever (the patient having been 
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for two days delirious), we were particularly struck with the 
marked diminution in the number of white corpuscles, which, 
in the course of a few hours, are usually seen in the ring of 

Baoteroid bodies in typhoid scrum surrouudiug the clot in normal 
^®^®'» blood; and also by the constant pre- 

sence of numerous interlacing vibrio or bacteria-like fila- 
ments along the edge of the preparation, stretching across 
from one cluster of red corpuscles to another. No movements 
whatever were exhibited by these bodies, which, in the course 
of a few hours, became slightly beaded^ and eventually dis- 
appeared. 

So closely did they resemble the low forms of life above 

effect of osmic acid on referred to, that we were at first much 
*^®°^* puzzled as to their real nature ; but 

on subjecting a perfectly fresh sample of the blood to the 
fumes of osmic acid in the usual way, we found that under 
these circumstances no trace of the existence of the delicate 
bodies referred to could be detected. We therefore inferred 
that their presence in specimens otherwise prepared was due 
to the separation of fibrine, which had not had time to take 
place to any great extent before the fluid was fixed by the 
osmic acid. 

The resemblance which these appearances bore to the 

their resemblance to the description of the motiODlcSS hactc- 

"baoteridia"in«maiderate". ^^-^m of Davainc, as occurriug in the 
blood in " mal de rate" or malignant pustule, was very great ; 
and we are strongly of opinion that the bacteridia so promi- 
nently set forth in connection with this malady, are not living 
organisms at all, but simply coagulated fibrine-filaments. 
Whilst this report was passing through the press, 
^ , Dr. Bastian's very remarkable work* 

Non-appearance of leuco- • , -f ^ •, 

CTtea Tinder certain circum- CamC lUtO OUr handS, and WO WCre 
siances. i ■ i i a •■ 

much impressed by a reference made 
in it to the experiments of M, Onimus, which show that 
"neither leucocytes nor any other kind of anatomical 
elements" are produced in serum whose fibrine has been 
coagulated. 

This possibly accounts for the remarkable paucity in the 

Possible reason for the pan- nUmbcr of whitc-blood COrpUSClcS iu 

uJev^^6:tX^^^ typhoid fever when examined as above 

in cholera. described, and appears to us to verify 

to a great extent the opinion which we have formed as to the 

♦ " The Beginnings of Life," 2 volumes : Maeuiillan and Co., 1872. 
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nature of the bacteroid bodies in the blood in typhoid fever, 
and of the bacteridia in " mal de rate/' Possibly, also, the 
great number of the bioplasts which appear in the serum of 
the blood in cholera^ may be due to a diminution in the nor- 
mal coagulability of the blood.* 

It has long been known that in pyaemia the smaller 
vessels and capillaries, especially near the parts affected, 
are frequently blocked^ up with what are believed by many 
to be aggregations of pus-cells in various stages of dis- 
integration ; but another school, with Virchow as one of 
its principal expounders, denies that these plugs are due to 
pus, but ascribes them to solid particles brought by the 
veins from the diseased tissue. Perhaps when the tend- 
The«pu8^ii8- described ^ucy iu Certain conditions of the 
Vj^^^t^x^^^'l^^to^' ^lood to aggregation of particles of 
gregationofljiopiaste. j^g plasma, iu the manner described 

as occurring in cholera, becomes generally known, these 
views relative to the pus-like corpuscles in the small vessels 
may become materially modified. We have not as yet been 
able to obtain samples of blood from a patient suffering from 
pyaemia, but we may state that the nearest approach to the 
above described appearance of the blood in cholera was ob- 
tained in specimens of blood (examined by precisely the 
same method) from dogs, in whom a condition more or less 
approaching to pyaemia had been artificially produced. 

It is neither impossible, nor without some show of 

reason to infer, that the same tend- 
PosBibiuty of the ^minute eucv ou the part of thcsc plasma 

▼easels beingr blocked up by r. i j. i * i •■ i i. -% j^ 

bioplasts in oiioiera. particlcs to leavc the clot, and to 

become separated from the red cells, 
may exist in the living tissues ; that a tendency to accumula- 
tion in the minute vessels and capillaries may occur in 
cholera ; and that this, to some extent at least, may be the 
cause of the extreme difficulty with which the capillary cir- 
culation is evidently carried on in the course of this disease. 
These suggestions we make with much diffidence, as we 
have not yet been able to test their accuracy by direct ex- 
periment. In such complicated investigations it is often 
extremely difficult to adduce positive proof of the truth of in- 
ferences which are yet so far founded on evidence that they 
deserve notice. 

* TliU conjecture appears to receive a certain amount of corroboration from the fact 
that in two slight cases of cholera the blood was observed to contain such fibrinoid filaments 
Goinctdently with an unusually small number of leucocytes. 
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The points in question will be made the subject of care- 
ful enquiry, but meantime it appears desirable that the pos- 
sible accuracy of the views we have expressed should be 
recorded. 



C. — Observations on the blood in connection with the question of 
monads and bacteria, of fungi tod of sarcin». 

Intimately associated with the zymotic theories of the 

oonoeming the relation production of discasc, and notably of 

fsl's^^'^wlStiti'on^treo: cliolcra, is the queston of the exist- 

ries of disease. qj^qq of monads, bactcria and such 

like organisms in the blood of the persons aflFected, either in 
such a condition as readily to be recognized, or in such ,an 
undeveloped state as to elude detection by the best objec- 
tives yet constructed. As to the former condition, we have 
already very emphatically expressed the conclusion which 
our observations have forced upon us, at least so far as the 
blood in cholera is concerned, namely, that no such bodies can 
be seen in this fluid, either during life or within a few hours 
after death as an invariable concomitant of the disease. 

Whether or not such organisms may, nevertheless, be 

Possibility of low orga- potentially present, is a question to 

n^''i^^^^^odf"''^It^ots which we have devoted a considerable 

adopted to test this question, portion of our time. In order to 

satisfy ourselves on this point, cursory examinations merely 
of any number of specimens of blood would have availed 
but little, consequently the plan already described for the 
continuous observation of preparations of this nature was 
adopted. Before starting, however, we satisfied ourselves 
that the amount of air present irj the wax-cells resorted 
to was amply suflBlcient by inoculating samples of healthy 
blood with minute quantities of bacteria; and observing 
whether or not the latter could be seen to multiply as 
rapidly in these closed cells as in similar cells whose walls 
had been perforated in two or three places, so as to permit 
of the free ingress and egress of air, not the slightest differ- 
ence could be observed. Eungi were also tested in the same 
way with identical results. Indeed, after the first few hours 
of observation, many of the preparations here referred to 
were thus ventilated, but this appeared to have no effect, 
save to render them more liable to invasion by fungi and 
acari. 
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We have preserved notes of one hundred and twenty-eight spe- 
Number of observations cimens of blood derived from various sources, 
conducted. ^ach of wMch has been kept under observa- 

tion for periods varying from three days to nearly three months. 
As, however, these would occupy so much space were they published 
in detail, we have tabulated the results in as simple a manner as we 

possibly could. 

• 

Tulles allowing the frequency with tohich Monads or Bacteria , Fungi, and Sarcina 
appeared during continuous observations of 22 specimens of healthy human 
blood, and of 57 specimens of blood from cholera-patients , 18 of which were 
obtained after death. 
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* Under this heading in this and succeedinfc Tables, only such molecules or staves are included as showed 
dlBtinct evidence of vitality by form, growth or movement. 

** These, unless otherwise, mentioned, refer to inBtances in which the fungal filaments manifestly invaded the 
prei>aratioii from without. 

t The fiuigns seen to start from the centre of the clot. 

ft The blood in these preparations had been mixed with a solution of acetate of potash and had been loft unsealed. 

t Penicillium. 

tt PeuiciJllum and afpergillus heads wero duMnc^ leen to be borne on branches ariuin^' from uuu aud the same 
filament. 
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It will be seen from the above table that the number of 
instances in which monads or bacteria appeared in the speci- 
mens of blood, whether in health or in cholera, before or 
after death, is very insignificant ; indeed, in not a single 
Absenee of low organisms instance is it rccordcd that any such 
fr^o^tillV'w^V'^oSiSd^ organisms were present when exam- 
keep them away. jj^^^ immediately after it was obtained. 

It may be remarked that no extraordinary precautions were 
adopted, such as exposing the covering-glass or the needle 
to the flame of a spirit-lamp — ^very ordinary precautions 
indeed having sufficed to prevent contamination to any 
great extent with any low forms of life whatever. Of the 
22 specimens of healthy blood examined, distinct evidence of 
monads or bacteria was only once observed, and fungal fila- 
ments only appeared on three occasions, or at the rate of about 
13 per cent. In the blood of cholera patients obtained dur- 
ing life, monads or bacteria were only observed on two occa- 
sions in 39 specimens, and fungi were seen to develope in 
six preparations, just 2 per cent, more than in healthy blood. 
Except on one occasion, the fungus was observed to have 
entered the preparation from without, the filaments having 
insinuated themselves between the covering-glass and the 
ring of wax at a spot where apposition had not been perfectly 
eflfected ; in the exceptional case the filament emerged from 
the clot, and was probably derived from a spore deposited on 
the covering-glass by the duster. 

The absence of these low forms of life is equally conspi- 
* ^ ^ -. -. cuous in the table of the cholera-blood 

Absence of baoteria, Ao., .. ij« ial ^ i.i_ t 

in the blood after death in preparations obtamcd after death, in 
^^ the greater part of the specimens so 

obtained, a series had already been under examination during 
life. Of the 18 cases recorded, there was not a single prepa- 
ration which manifested distinct evidence of bacteria, either 
on the first or succeeding days, and fungi developed on four 
occasions only. 

As to the presence of sarcinae in the blood, which 

The statement that saroinee latterly haVC bcCU alludcd to (by 

noTSSblti^fated fy the^se Lostorfcr and othcr observers) as being 
S??SSSS''- PoBsibienature ^^j^g^autly prcscnt in this fluid, we 
can merely state that on two occasions only did we observe 
them make their appearance during our examinations of the 
preparations of blood here referred to ; and it so happens 
that whereas six samples of the particular blood alluded to 
were under observation, only in the two specimens, to which 
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a solution of acetate of potash had been added, did the sarcinsB 
appear. We have recorded another case as being of a ques- 
tionable nature, the bodies observed having appeared to us to 
be more like crystals which had assumed a sarcinoid arrange- 
ment : indeed, from what we have observed of sarcinse under 
other circumstances also, we incline strongly to the opinion 
that they are crystalline rather than organised bodies. 

Having in our own minds become perfectly satisfied that 
none of the organisms above alluded to existed in the blood 

Experiments to ascertain ^^ ^ st^^e of health, Or in cholcra, 

v^when^tvStot§:\^o^^^ and having also observed that when 
circulation. Ordinary blood was inoculated with 

monads or bacteria, their multiplication and activity usually 
ceased in the course of two or three days, unless fresh mate- 
rial were added, we were still anxious to ascertain whether 
they would increase in a more marked degree, and whether 
their period of activity would be prolonged by being intro- 
duced into the circulation. With the view of attempting to 
clear up this matter, decomposing solutions swarming with 
monads, bacteria and vibriones were injected into the veins of 
dogs, a sample of the blood being in most instances previous- 
ly examined for the sake of comparison, and the animals 
slaughtered at periods varying from a few minutes to a week 
after the operations. Our note book contains a record of 
forty-nine guch experiments which we thus briefly epito- 
mise : — 
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Table showing the result of experimehta to ascertain how long after 
the introduction of putrefying matter into the blood, bacteria , ^x,, 
could be detected. 
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* Preparations thus marked indicate that they were obtained after the death of the animal. 



It will be seen from this table that the minute orga- 
Bactepiaj,&c.,donpt muiti- nisms, with which decomposinff 

ply when introduced into the • i j • i t ^ 

circulation, orgamc solutions swarm, do not mul- 

tiply on being introduced into the blood of healthy or diseas- 
ed animals ; for it must be borne in mind that the blood of 
several of the dogs experimented upon had, on a previous 
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occasion, or even on two occasions, been contaminated in 
a similar manner, and could consequently scarcely be 
designated healthy. 

Indeed, not only is it shown that the organisms under 
consideration cease to multiply under such circumstances 
as these, but that they actually diminish in number every 
hour they remain in the system, and eventually dis- 
appear altogether. 

Out of twelve preparations of blood obtained from 
^ „ ^, animals within six hours after the 

but gradually disappear. • j i i« n i /* • ii 

mtroduction of putrefying matter 
into their veins, active monads and bacteria were present 
in seven of them, or at the rate of about 58 per cent. ; and 
out of thirty preparations examined, under similar circums- 
tances within twenty-four hours, they were distinctly 
recognized in fourteen, or something under 47 per cent. ; 
whereas, in nineteen specimens of blood derived from 
animals who had been inoculated in this manner from two 
to seven days previously, these bodies could only be detected 
in two of them, or only at the rate of about 10^ per cent., 
just 6 per cent, higher than was observed to be the case in 
healthy blood, which we have attributed to accidental 
circumstances. 

It may be noted that in four of the dogs whose blood 
had been infected on two occasions each, the blood, when 
examined within four, five and six days of the first infection, 
did not present a trace of these organisms. 

What becomes of them we are not in a position to 
What becomes of these orga- statc. Whether they bccome dis- 
^^^^^ integrated or dissolved in the warm 

serum, or become merely filtered oflf during their passage 
through the tissues and glands, is a subject we hope satis- 
factorily to settle before long. In the meantime it may be 
remarked that we examined fluid expressed from the axillary 
and mesenteric glands in the greater number of the cases 
above tabulated (and in the same way), and have found that 
bacteria could be detected in them, especially in the mesen- 
teric glands, at later periods than in the blood, but have 
noticed them absent, after a time, in these also. 

As to whether these motile molecules, or staves, are 

What relation do they bear themsclvcs the cause of the distur- 
to contagion p bauce which takes place in the 

system, consequent on the introduction of putrefying mate- 
rial into the blood (as will be fully referred to in a subse- 
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qucnt chapter), or whether they are merely the indicators 
that fluid containing them possesses this property, or indeed 
whether their presence at all is of any moment, we must 
for the present defer discussing. It will, however, be 
evident, on perusal of our notes of experiments on animals 
further on, that the question must have been constantly 
pressed upon our attention. 



PAET II. 

EXPERIMENTS ON THE INTRODUCTION OF ORGANIC FLUIDS 

INTO THE SYSTEM. 

We had deferred taking up systematically that portion 

of the programme, drawn up for our 
mW^^bWy?he"A^y guidauce by the Army Sanitary Com- 
Banitaryoommission. mission, relating to the experiments 

which should be carried out on lower animals in the con- 
duct of this enquiry until the present year, as we did not 
feel that our knowledge of the various stages through which 
persons suffering from cholera have to pass, and of the post- 
mortem appearances associated with the disease,^ was suflS.- 
ciently exact to enable us to conduct observations of this 
nature with profit. 

It need scarcely be mentioned that every means was 
. *. T»«mi,«i. Of adopted to inflict as little pain as 

Approxunate ^ xmmber or r . i.i.i 

dogs experimented upon- possiblc ou the animals which havc 
passed through our hands, considerably over a hundred 
do^'s, together with several animals of a smaller kind. 

Chloroform has invariably been resorted to : in no single 
^ .^ 4 -^«i>w ^A instance has any animal been slaugh- 

AnflBBtheticB invariably re- ^"'^ i i. xi. i-i j 

sorted to before the com- tcrcd CXCCpt WheU thorOUghlv UUdcr 
mencement of tne examina- ,, , ^ ^ j -l " . 

tion. its influence ; and when, as m some 

of the experiments, considerable pain would have been 
inflicted by allowing the animal to recover from the eflfects 
of the anaesthetic before the experiment was concluded, it 
has been kept under its influence during the whole period 
of operation, two or three hours, as the case may have 
required. 

At the commencement of these observations small 
tions to the use of auimals were selected, such as rats, 
vSy BmiSwiimais owing to rabbits, or rather hares, for rabbits 
are not obtainable here ; but we found the administration of 
chloroform so very frequently proved fatal with such animals, 
that they had to be abandoned. The same fatality was 

-* U4r^ ^^.nm observed in connection with puppies 

the high mortality from " , r rr , 

chloroform, and youug dogs: maeed, even m 
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dealing with large healthy dogs we calculate on losing about 
one in five through this cause alone. Moreover, the effects 
produced were of so contrary a character, even under pre- 
cisely similar conditions, that we feel convinced that any 
data of this kind obtained by experiments on small and deli- 
cate animals are extremely Uable to mislead. 

This is a very unfortunate circumstance, not only be- 
^ . . ^ .. cause, as a rule, small animals are 

and uncertainty of result. ., ij • i t 

more easily obtamed and more man- 
ageable, but also because the observations on cholera-material 
hitherto recorded, and which have exercised great influence 
on the opinion of medical writers, and of the scientific 
world generally, have for the most part been derived from 
experiments on even more delicate animals than those 
above referred to. 

This drawback will be evident to all who may carefully 
peruse some of the following cases, more especially those 
recorded in connection with the attempts to produce infec- 
tion by the introduction of choleraic and other organic 
matters into the circulation. 

The unsuitableness of small animals for experiments 

involving section of minute and deep-seated nerves arises, 

„ . ^, ^ „ to a great extent at least, from a 

ITnBiutablenesB of small i^i^ j ixij 

animals for nerve-section ex- oitierent causc, namely, the extreme 

periments. j. 'i^ i? ^-l • i t • i 

tenuity of nerve fibres m such, which 
in man are large and easily accessible, and are even moder- 
ately large in well-developed dogs. Size is of still more im- 
portance, where, as in remarkable cases to be afterwards 
referred to, the section of a certain portion of a nerve appears 
to make such a vast difference in the result of the ex- 
periment. 

We have, therefore, selected the dog not only from 
its size, but also from the fact of its food being very 

Seasons for having selected closcly alUed to that of man, as 
dogs for these purposes. being morc Suitable to experiments of 

the nature here alluded to, especially as the organic sub- 
stances hitherto experimented upon have not been in- 
troduced into the circulation through the digestive system. 
Had such a method been adopted, the tremendous powers 
of digestion of the native, pariah or Bedouin dog would 
have rendered any comparative data unmistakeably use- 
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less.* Added to this, the numbers obtainable and with 
tolerable ease (these dogs being under the ban of the 
Police here), it will be evident that, taking all things 
together, they are the most suitable animals for systematic 
investigations of this nature. 



A. — Experiments on the iiijeotion of choleraic and other organic 

fluids into the veins of animals. 

In order to judge of the validity of generalizations de- 
condensed detaUs of the rivcd from auv such scrics of cxperi- 

ezpenments are given, not . iii^iii i"^jt 

only because of their con- mcuts as that included undcr the 

nection with the snbjeot of ^ i_ i* -x • i ^ 

the report, abovo iieading, it is clearly neces- 

sary that the precise grounds for these should be known. 
We shall therefore, in the first place, proceed to give a 
brief abstract of the results of various cases, condensed from 
notes taken at the time, and shall then proceed to draw 
any conclusions from them which the data appear in our 
estimation to warrant. t 

We are the rather inclined to such a course, seeing that 
bnt^aiso of ^ their possible almost auv scrics of carcful experi- 

relation to other pathological . •11 1 1 

conditions. mcuts ou auimals has not merely a 

direct bearing on the point immediately at issue, but ought 
at the same time to be capable of throwing numerous side 
lights on other subjects of physiological and pathological 
interest. 

In proceeding to give a detailed account of the result 

Classification of the expert- of individual experiments, some more 
ments adopted. ^p j^gg systematic arrangement of 

them is essential. The experiments in question, in this 
instance, might be classified on various principles ; but an 
arrangement having as its basis the fact of the purity or 
dilution of the medium employed, and sub-divided according 
to the age of the material, in other words according to the 
amount of decomposition which it has undergone, appears to 
be as natural and as convenient as any. Such an arrange- 
ment has accordingly been adopted in regard to the experi- 
ments of which we now proceed to give an account. 

^i^^-- ■ ■ ■ ™ ■ ■' ■^■■ ■ » I ■ » - ■—■■■■■■■ II,. , 

* We purpose, however, availing ourselves of an early opportunity of trying the 
effect of injecting various substances directly into the •small intestines of animals, by 
taking out a loop of the gut, and introducing the selected substance by means of a finely- 
pointed syringe ; thus overcoming this source of fallacy, at least as far as the direct 
action of the stomach is concerned. 

f In order to economise the time of the reader, we have endeavoured to render the 
marginal notes a convenient epitome of the salient points of each experiment. 
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1, — Experiments on the injection of pure gholeeaio 

PLUIDS INTO the VEINS OP ANIMALS. 

(a). The choleraic material used hei/ng fresh. 

Experiment I. — ^A large healthy pariah dog was put 

Appearance of the ohoieraio Under chloroform, and nearly an 
laieriai injected. ounce of choleraic evacuation was 

injected into the right femoral vein. The material injected 
consisted, in greater part, of grey watery fluid, but con- 
tained in addition numerous minute fragments of the flocculi 
characteristic of choleraic evacuations. The operation was 
performed at 8 a. m. 

The animal continued dull and sluggish throughout the 
„^ , , , , ,. course of the day, but did not show 

Effects of injection. ., t i j j. • i. x« i» • x^ 

the slightest mdication of pain. It 
neither was purged nor vomited, and on the following morn- 
ing, 24 hours after the operation, it appeared to be much 
livelier than on the previous evening. The wound in the 
thigh, however, presented an unhealthy aspect, and there 
was a considerable amount of swelling around it. The 
animal became rapidly more depressed and dull during the 
day, and in the evening appeared to be in a dying condition; 
but throughout it showed not a single symptom which could 
be supposed to resemble those of cholera. 

As it appeared probable that it would die during the 
night, and that the results otpoaUmortem examination would 
therefore be vitiated, it was anew put under chloroform at 
5 p. m., 33 hours after the injection, and the administration 
continued until respiratoin ceased. An immediate post' 
mortem examination was then performed, the results of which 
were as follows : — 

There was much erysipelatous inflammation of an un- 

post-moptem appearances; healthy uaturc arouud the wound 
nothing special observed. extending for somc distance up the 

fla.nk. On opening the abdomen, the peritoneal cavity was 
found to contain no fluid, and the peritoneum both in its 
visceral and parietal layers appeared to be perfectly healthy. 
The intestines were empty, and in every respect appeared to 
be perfectly healthy. The liver was extremely fatty, and so 
soft and friable as to break under the slightest pressure. On 
its upper surface there was a radiating cicatrix which, from 
its appearance, seemed to indicate the site of an old rupture 
of the organ. The larger veins contained fluid blood, and 
there was no indication of the occurrence of embolism in 
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any part of it. The kidneys were extremely fatty, and the 
left one contained one or two embolic masses of considerable 
size, projecting on the surface and extending deeply into its 
substance. The bladder was fuU of urine. The pleurao. 
Absence of bacteria in the l^ugs, and heart wcrc perfectly normal 
^^^^ in aspect. The blood showed no 

traces of bacteria in it when carefully examined a quarter 
of an hour after its removal from the heart. 

(b.) The choleraic material med being one dap old. 

ExPEKiMBNT II. — A dog which had been previously the 
subject of injections of choleraic media, both femorals and 
one basilic vein having been previously tied (vide Experi- 
ments VI., XXXVI. and XL.), but which was nevertheless 
in very fisdr condition, was put under chloroform at 7-30 A. M. 
Material i^ected twenty. The remaining basilic vein was now 
four hours old. opcncd, and four drachms of a choler- 

aic evacuation passed by a patient in hospital 24 hours 
previously, and which had remained in a bottle during the 
interval, was injected into it. 

The animal rapidly recovered from the effects of the 
^ _.^^, ,. chloroform, and, saving that it limped 

jSTo viBible resTilt. i*iJi« ii» tit 

slightly m walkmg, appeared to be 
in no way affected by the operation. It continued apparently 
in health throughout the day, walking about and feeding, 
and on the following morning also it showed no symptoms 
of illness. It was therefore killed under chloroform as in 
the previous experiment, and an immediate post-mortem 
examination performed. 

There was a localized sac of pus in the sheath of the 
poBt-moptem — no special vcsscl last injected. The pus appeared 
^®'^°^- to be perfectly normal, and there was 

little inflammation around the sac. The wounds caused by 
the previous operations were clean and healthy, that in con- 
nection with the femoral vein of the opposite side being 
almost entirely healed up. The abdominal and thoracic 
organs were carefully examined, but save for the existence of 
one or two minute, congested, possibly embolic patches in 
the liver they appeared healthy and normal. 

Experiment III. — A healthy young pariah dog was put 
under chloroform at 7 a. m., and four drachms of choleraic 

evacuation, which had stood for 24 

Material 24 hours old. ^^^ ^ ^ ^^^^^^ ^^ injCCtcd iuto the 
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right femoral vein. The operation was performed on the 
same morning and with the same material as Experiment II. 
The animal once or twice ceased to respire during the 
operation, but, by resorting to artificial respiration, sensibi- 
lity was restored, and it eventually recovered from the 
influence of the chloroform. 

Several days of illness supervened, during which the 

animal appeared hardly able to walk, became much emaciat- 

„^ ^ ^ ,, ed, and was aflfected with slight 

Sffects of operation; severe , . j • i -i • rm " 

mnesB. but apparent recovery COnVUlSlVC tWltchlUgS. ThcSC Symp- 

* ^** ' toms gradually passed oflF, and at the 

close of a week after the performance of the operation, it 
appeared to have entirely recovered. It was accordingly 
killed on the morning of the eighth day, and an immediate 
post-mortem examination made. 

On opening the abdomen the peritoneal cavity was 
found to contain a considerable quantity of reddish serous 
fluid. The intestines were congested externally, and con- 
post-mortem: reddish fluid taiued here and there patches of red- 
Sng?Itid''%'SeVnSi?"*^^d dish mucus. The remaining abdomi- 
oonraining pinkisn mucus. ^^ ^j^^ thoracic orgaus appeared to be 

perfectly healthy. 

(c.) — The choleraic material used being Two days old. 

Experiment IV. — A large, healthy, young pariah dog 

was put under chloroform, and about 
pe^*a?5S?fflSo^§u?sVid: half an ounce of choleraic material 

was injected into the right femoral 
vein. The material employed consisted of the supernatant 
fluid of an evacuation, which had stood for 40 hours, and 
which had, when quite recent, been chiefly characterised by 
the profusion of large, active amoeboid bodies present in it. 
The dog rapidly recovered from the influence of the 

chloroform, and appeared to be quite 
unaffected by the operation. On the 
following morning, 24 hours after the injection, there were 
no symptoms of illness, and during the subsequent three days 
the animal appeared to be in perfect health, so that, on the 
morning of the 4th day from the first operation, he was made 
the subject of another experiment {vide Exp. XXII). 

Experiment V. — A very young and healthy pariah pup 

was put under chloroform, and two 

48hSiS?oidf**^*^'^^'^*^^' or tl^ree drachms of the supernatant 

fluid from a choleraic evacuation 
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which had stood in the laboratory for 48 hours were injected 
into the right femoral vein. 

The animal recovered rapidly and perfectly from the 

influence of the chloroform. It show- 
No result. j , i» •n i ji 

ed no symptoms of illness, and on the 
following day appeared to be quite well. As it continued in 
perfect health, it was subjected to a fresh operation 48 hours 
after the performance of the former one {vide Exp. XXXV), 

Experiment VI. — ^A healthy pariah dog, into the right 

femoral vein of which choleraic mate- 
Material tised 48 hours old. ^^^ ^^^ ^^^^ injected three days pre- 
viously without result, was put under chloroform, and four 
drachms of a dejection, which had been passed 48 hours before 
by a patient who had been ill for 24 hours, was injected into 
the femoral vein of the opposite side. 

The dog was never fuUy under the influence of the chlo- 
roform, and very soon appeared as 
No resTiit. though nothing had happened to it. 

On the following day it seemed to be quite well and remain- 
ed so until after the lapse of three days, when it was again 
operated on {vide Experiment II). 

(rf.) — The choleraic material used being three days old. 

Experiment VII. — A strong, healthy pariah dog was 

put under the influence of chloroform, 
s^SSS^ti^ba^tSiSSJi^ and four drachms of choleraic fluid 
v^^^2e»oi?rr * was injcctcd into the left femoral vein. 

The fluid was derived from an evacua- 
tion which had been kept for 72 hours.* It was watery, and 
at the time of the operation had but a very slightly offensive 
odour and a faint alkaline re-action. There was hardly any 
sediment present, and the material injected consisted entirely 
of liquid crowded with very large and active, stiff-looking 
bacteria, together with myriads of active flagellated monads. 

The animal appeared to be very little affected by the 



^ ^ ^ ,x ^„ ^ operation, showed no symptoms of 

No marked resiJt: killed jf .-, -l x j.i i i i 

under ouoroform 24 hours diseasc throufi^hout the daVs and bv 

after operation. j.i_i»ii • • -lii 

the followmg mormng seemed to be 
quite well. Chloroform was accordingly again administered, 
and continued until death occurred 2i hours subsequent to 
the performance of the injection. 

X ■ ■ ■ ■' 

* The case from which it was derived was a very slight one, rather of choleraic diarrhcea than 
of cholera, and made a rapid recovery. 
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A post-mortem examination was performed at once, the 

PoBt-mortem: no "perito- abdomon being oponod before respira- 
nitia; intestine. heaitii>. tj^j^ ^^^ circulation had finally ceased. 

There were no signs of peritonitis present. The mucous 
surface of the intestines appeared to be quite healthy. 
Scrapings from it showed merely normal epithelial cells and 
villi with the usual sprinMing of minute bacteria. The me- 
sentric glands were congested and contained a good deal 
of fluid in their interior. A preparation of this fluid was 

mounted in a wax cell and examined 
ed^"'^^t^eS'*S^b"SS?& one hour and a half afterwards. It 
gS^Sf d ^^^ ^^''^^''^ *^ ^ was found to consist of a clear liquid, 

containing no recognisable bacteria 
or vibriones, but full of red blood-corpuscles and active 
amoeboid bioplasts. It was again carefcdly examined 24 hours 
later, but the only change observable in it was that the bio- 
plasts had all become motionless and circular. The rest of 
the abdomen and thoracic organs were apparently healthy. 
Two preparations of blood from the heart were mounted 

No bacteria in the blood, as usual in wax cclls. Thcsc were 
nor were any developed. examined about an houT afterwards, 

and again after the lapse of 24 hours. On neither occasion 
did they show anything abnormal, the serum was perfectly 
clear and free from all traces of bacteria or vibriones, and an 
abundance of leucocytes crawled out of the clot and subse- 
quently underwent their usual changes. 

Experiment VIII. — Immediately after the injection of 

Material used. 72 houTB old. ^hc previous experiment had been 
same as in last experiment. completed, another vcry large healthy 

pariah dog was put under the influence of chloroform, and 
six drachms of the same fluid was injected into the right 
femoral vein. 

The animal rapidly recovered from the influence of the 

chloroform, and did not at first appear 

Death in 3 hours. j-l i_xpj.ji>i.T. jS 

to be much affected by the operation, 
being able to walk to the kennel with apparent ease. It 
rapidly, however, became much depressed, and died within 
three hours. A post-mortem examination was performed five 
hours after death. 

JPost-mortem rigidity was strongly marked. On opening 
Post-mortem. No peritoni. the abdomeu there wcrc fouud to bc 
Ji^^fLd'them^cS2i%S: no signs of peritonitis. The smaU 
JXt£Sct'coS*5i^A^Sj intestine was pale externally. On 
So,S?'SSLore'nTi5Ji|dSfa5h; Opening it, it was found to be coated 
^' with a thick soft substance of pink 
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hue. This layer was quite loose and easily removed from the 
Buhjacent mucous membrane, and was found to be composed 
of detached epithelium. When it was washed oflF, the denud- 
ed surface of the membrane became visible, from which only 

a.very little material could be scrap- 
o^B^^'SSJuSt^Ju^r^ri: ed, consisting of imperfectly developed 
^^^^' epithelial cells, and contsdning an 

abundance of very long, uniseptate ' or jointless vibriones, 
lying motionless or progressing in a serpentine fashion over 
the field, as represented in the woodcut (Fig. 1, page 34). 

For about six inches immediately above the ileo-coecal 

Exemption of iieo^cDoai valvc the gut appeared quite healthy 
portion of smau intestine. and unaffectcd, but cvcry where else 

the epithelial coating of the mucous membrane, appeared to 
be detached. 

The mesenteric glands were soft, and not congested, but 
of a dirty yellow colour on section, and containing an abun- 
dance of fluid. A preparation of this 
^h*osomato]feble'°JibS^ fluid was mounted in a wax cell and 
^^^^' carefully examined an hour and a half 

afterwards. It was found to contain an abundance of gland- 
cells and to be swarming with elongated vibriones like those 
present in the intestines, for the most part uniseptate, and 
either still or only moving slightly. It was again examined 
sixteen hours subsequently, but no changes had taken place 
in the condition of the vibriones, although the majority of 
the gland-cells had broken down, and numerous clusters of 
fatty crystals had made their appearance. 

The large intestine was normal in appearance, and the 
mu ^ • ^ .' ^ , ^ remaining abdominal organs were 

The large mtestine healthy, v ixt. *^ mi. j. l ° j. • j 

healthy. The stomach contained a 
little glairy fluid. 

On opening the thorax there was found to be no pleu- 

No pleurisy; slight conges, ^isy. The lungs werc collapsed, the 

tion of pericardium. j^f^ ^^^ totally SO, wWlst the right 

was partially congested. The pericardium contained 
a little fluid, and there was slight congestion of both the 
visceral and parietal layers. The heart was healthy. 

A preparation of blood from the right ventricle was 

isro bacteria in the blood, ^ounted in a wax-cell and examined 

SSi^fS^Sf^*^ oryBtais an hour afterwards. At that time 

no bacteria could be detected in it, 
but crystals had begun to appear, and the serum was stained 
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with the colouring matter of the red-corpuscles, whilst sixteen 
boure afterwards the whole of the preparation was converted 
into a mass of large blood-crystals. 
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ExFEBiMENT IX. — On the completion of the preceding 
Material tiMd,.<ima a. iwt Operation, Ejcperiment VIII, another 
ejcperiment,7aiouraoid. ygpy jargc pariah dog was put uuder 
the influence of chloroform, and one ounce of the fluid em- 
ployed in it was injected into the right femoral vein. 

The animal at first appeared' to be very little afiected, 
Death in^honra. and, Uke the dog of the preceding ex- 

periment, walked off to the kennel with ease and without 
manifesting any symptoms of pain or inconvenience. It died, 
however, within four hours, and a post-mortem examination 
was performed four hours after death. 

Post-mortem rigidity was strongly marked. On openiog 

poBt-mortem; no peritoni- the abdomeu the Small intestiues wcrc 

IxMiSaayt^etSay eabet^l fouud to prcsont Dreciselv the same 

within QonsistinK of deMohed i_ 1.1 , 11 1 • 

epithelium. appeaKuices, both externally and in- 

ternally, as in the preceding case. There was the same 
separation of the epithelium, and the resulting formation of a 
soft, pink, creamy substance, and in this case also the portion 
of the gut immediately above the ileo-coecal valve was ap- 
parently unaffected. 

The only feature in which the intestines in this instance 
WateiT fluid towards lower differed from the others consisted in 

end of ileum just aboTe un- , , , • , . i. e 1. 

affeeted portion of muooue there being a Certain amount 01 watery 
mBmi,,«^nfl. T,B».r .In 1 ^^.^ prcsout lu thcm. Towards the 
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lower end of the ileum, just above the unaffected portion of 
the mucous membrane, the separation of the epithelium was 
not so far advanced as higher up, and appeared to be in a 
state of transition towards such a condition. 

The mesenteric glands were highly congested internally. 

Mesenteric glands contained ^f a soft consistcnce, and Contained 
bacteria andlongvibriones.^ ^u abuudancc of pink fluid, A pre- 
paration of this fluid was mounted as usual in a wax-cell. 
When examined an hour and a half subsequently, it was 
found to contain an abundance of minute bacteria, a sprink- 
ling of the long vibriones occurring in the glands and intes- 
tines of the previous case, together with normal gland-cells 
and numerous red blood-corpuscles. Sixteen hours later, it 
contained an abundance of minute active bacteria, together 
with molecular matter, fatty crystals and cells, but showed 
none of the elongated vibriones previously present in it. 

The large intestine and appendix vermiformis were 
iiorge intestine healthy. uormal in aspcct, and thc rcst of the 
abdominal viscera appeared healthy. The bladder contained 
a little urine. 

On opening the thorax there were found to be numerous 
canoerons nodules thropsfa^ large cauccrous nodulcs throughout 

oatthehings; slight pericap- ^j^^ SubstaUCC of both ^lungS, wWch 

were collapsed, but contained a little air. There was slight 
inflammation of the parietal pericardium, and the visceral 
layer also was somewhat injected. 

A preparation of blood was, as usual, procured from the 
right ventricle and mounted in a wax-cell. When examined 
about two hours afterwards, the serum was found to be deeply 
Bacteria developed in the staincd with the colouriug matter of 
^^^^' the red corpuscles, and to contain 

numerous minute active particles, but no distinct bacteria 
could be detected in it. Sixteen hours afterwards it was 
crowded with large blood-crystals and contained an abun- 
dance of minute active bacteria. 

ExPEBiMEKT X. — A small healthy pariah dog having 
^Material nse d. sa me as to bccn put uudcr the influence of chloro- 

Experiments vH— IX., 80« •lju.-l j i. i?i.i. 

hours old. form, about three drachms of the same 

fluid employed in the three preceding experiments, but 
which had now been kept for nearly eight hours longer, was 

injected into the right femoral vein. 
Death in abont 6 hours. rj^^ injectiou was performed at 4 p. M., 

and the animal died during the night. A post-mortem exami-' 
nation was performed at 7 A. m. of the following day. 
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jPoat-mortem rigidity was well marked. There was a 
ToBt-mortem. M noons little reddish serum in the peritoneal 
Sv^^eT'^'th"^^^ cavity, but the intestines and mesen- 

W^§^o%til'^BniSSS^tl tery were not congested. On laying 
^*^^®- open the small intestine, the interior 

was found to present the usual appearances, the portion 
immediately above the ileo-ccBcal valve being unaffected, and 
the rest of it covered with a soft pink coating of detached 
epithelium. 

Preparations of this pink material as well as of matter 
scraped from the subjacent denuded mucous coat were exa- 
mined. The former were found to consist of cylindrical epi- 
^ , , _, , ^ thelial cells, and to contain numerous 

The pink material orowded <. .• .i . • m x 

with epithelial cells, and os- lonff Serpentine vibnoncs similar to 

oillatoria-like vibriones. xio-i- j^i • » j.* j 

those found in the intestines and 
glands of the dogs of the previous experiments. The latter 
preparations consisted of imperfectly developed epithelial 
cells, with an even greater abundance of the elongated vi- 
briones (Fig. 1.) which ultimately resolved themselves into a 
network of leptothrix-filaments (Fig. 2). 

The mesenteric glands contained pinkish fluid, a pre- 

Finid in mesenteric glands paratiou of which was mouutcd in a 
contained long vibriones. wax-ccll. Whcu examined an hour 

afterwards, the gland-cells were found to be considerably dis- 
integrated, whilst the fluid contained great numbers of the 
elongated serpentine vibriones, described in the previous pre- 
parations, in a state of full activity. The majority of them 
appeared to be uniseptate with a kind of hinge joint in the 
middle. 

The rest of the abdominal organs were healthy. 

There was a little reddish serum in the pericardium ; the 
right side of the heart was full of fluid blood, and the left 
contained a little also. 

A preparation of blood was as usual mounted in a wax- 
cell, which was examined an hour and a half afterwards, and 
found to contain numerous minute molecules in active mo- 
tion, but no distinct bacteria. Twenty-four hours after- 

Biood contained active mole- wards it was crowdcd with large 
cnies, bnt no bacteria. necdle-shapcd blood-crystals, and the 

serum had almost dried up. 

(d,) — The choleraic material used being fotje days old. 

Experiment XI. — A small healthy pariah dog was put 

Material used as in Experi- imdcr the influence of chloroform, 
ments vii-x. but 96 hours ^nd four drachms of the fluid employ. 

ed in Experiments VII, VIII, IX and 
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X, but which had now been kept for 96 hours, was injected 
into the right femoral vein. The animal seemed to be very 
little aflfected by the operation, and ran oflf to the kennel very 

cheerfully a few minutes after it was 
we/"2wor^oform°*9 ws Completed. It remained in apparent 
after operation. health, and was killed uudcr chloro- 

form about 9 hours subsequently. 

During the administration of the chloroform, tarry liquid 
escaped from the rectum, and the large intestine was subse- 
quently found to be full of similar 
ofS^^S^iSilSmWa^JS^S material. The smaU intestine for 
^hTSeiiSi^'wSrSo't d^^^ i^early two feet above the ileo-coecal 
**°^®^ valve appeared healthy, but above 

that the mucous membrane was coated with a sanguineous 
layer, the epithelium however was not detached. The 
mesenteric glands were very much congested and full 
of reddish fluid. Some of them were reserved in a moist 
chamber for 14 hours. On sections being made at the 
close of that period, the gland was found to contain fluid 

in its interior swarming with active 
ed^fo?^4^oSl^**conu1SS bactcria, and containing a sprinkling 
bacteriaandiongvibrionee: ^f j^ng, activc, Serpentine vibrfones 

similar to those found in the preceding experiments with the 
same fluid. A preparation of the fluid from the glands was 
also mounted in a wax-cell at the post-mortem examination. 

On examination a quarter of an hour 

§i?2a*SSd.£'u°n?'??SSonS afterwards, it was found to be fuU 
developed. gf j.g^ blood-corpuscles and crowded 

with minute motionless molecules. Twenty-four hours later 
many of these particles were in active motion, but there were 
no elongated vibriones present. The rest of the abdominal and 
thoracic viscera were healthy, and there were no traces of 
pericarditis. 

Two preparations of blood, one from the vena portae, the 

other from the right ventricle, were 
iiJ^S?^ve'!S'pStS°butSS^ mounted in wax-cells as usual. They 
d'e^eSSldSlle iimir^''*^^ ^^^6 examined a quarter of an hour 

afterwards ; the latter contained nu- 
merous motionless molecules, the former a few small blood- 
crystals, but in neither were there any distinct bacteria. They 
were again examined after an interval of 14 hours. At this 
time the preparation of portal blood contained nnmerous 
moving molecules, and an increased number of crystals, whilst 
the other preparation was apparently quite unchanged. 
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ExFEBiMENT XII. — A joxmg and healthy dog was put 

under chloroform, and four drachms 
Material naed 96 hours old. ^f cholcraic dejectiou, which had been 

passed 96 hours previously, injected into the right basilic vein. 

The animal came rapidly out of the influence of the 
T^-i^ti, i« QQ T,««^. chloroform, but its respiration was 

l^eatn in 22 Hours. j-iii • ^ a •■* • n^ 

disturbed, violent and gaspmg. To- 
wards the evening of the same day it began to pass reddish, 
mucous evacuations, and it continued to do so until 5 A. M. 
of the following morning, when it died, 22 hours after the 
operation. 

A post-mortem examination was performed at 7 A. m. 

On opening the abdomen, the cavity 

Post-mortem appearanoes : £• ji j. i. jf j* la •:! i 

Fatohes of red muous in the was louud to bc free £rom flmd and 
smau mtestmes. ^^^ peritoucum was smooth and shin- 

ing, appearing in every respect to be perfectly healthy. The 
large intestine was throughout coated with a layer of thick, 
dark red mucus which ceased sharply close to the ileo-coeeal 
valve. The small intestines showed small patches of red 
mucus on the interior of the jejunum and ileum, whilst the 
duodenum appeared to be perfectly healthy. 

The liver contained a few extravasated spots of small 

smau extravasations in sizc, and ouc about the size of an 

the uver and almoud bcncath the peritoneum close 

to the gall-bladder. The spleen was pale and bloodless. The 

kidneys appeared to be perfectly healthy. 

On opening the chest the pleural cavities were found free 
of fluid, and the membranes, like the peritoneum, appeared 
perfectly healthy. The left lung was universally mottled and 
congested It was gorged with blood, and exhibited numer- 
ous small spots of extravasation probably due to embolism, 

both superficially and throughout its 

ai^x^ShSSe-st^dl^?? substance. The right lung showed 
spots on the surface of the numcrous blackish spots towards the 

base, but was not universally congested 
like the right one. The pericardium was healthy and contain- 
ed no fluid. The surface of the heart, more especially of the 
left ventricle, was covered with yellowish white miliary spots, 
and small points of extravasation. The cavities of the right 
side were extremely distended and full of soft, black 
clot. 

The left ventricle contained a little fluid blood. 
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ExPEEiMBNT XIII.— A healthy pup was put under 

Material injected (fluid and chloroform, aud three drachms of 
sediment). 93 hours old. choleraic material injected into the 

left femoral vein. The material consisted of the fluid and 
sediment of an evacuation thoroughly shaken up, and was 
in an active state of decomposition, the fluid being covered 
with a thick layer of bacteria, and the sediment consisting in 
greater part of amorphous matter with a few persistent red 
blood corpuscles. The injection was performed at 9 a. M., 
and the dog rapidly came out of the influence of the chloro- 
form. It died at midnight of the 

Death in about 16 hours. n • j i , i . ^ •■ 

same day without havmg shown any 
choleraic symptoms. 
A post-mortem examination was performed at 8 A. M. of 
the following morning, 23 hours after the operation. The post- 
mortem rigidity was well marked. 

Post-mortem appearances. rni. "ji j* ' J3 

There was no evidence of inflamma- 
tory action around the wound in the thigh, which appeared 
clean and healthy. On opening the abdomen, the cavity 
was found to be free of fluid, the surface of the small intes- 
tines appeared slightly roughened, but the parietal peri- 
toneum was perfectly smooth and glistening, and there was 
no evidence of inflainmatory action present. The stomach 

was empty, and there were a few 

jejliumSSd'S^ifeiSi^Sitid ecchymoscd spots on the mucous 
with reddish mucus. membrane. The duodenum ap- 

peared healthy and contained a small quantity of bile-stained 
mucus. The mucous membrane was perfectly free of injection 
throughout the upper portion of the jejunum, but towards the 
lower extremity there was an ecchymosed patch three or four 
inches in length. The ileum contained an abundance of 
mucus of a peculiar reddish hue. The large intestine was 
also coated with abundant reddish mucus. 

The liver both on the surface and throughout its sub- 
stance showed numerous small, light 
teWd matter tiiou^'JSt" colourcd spots about the size of small 
theuver. shot. There were no inflammatory 

rings around them ; after the specimen had been for 12 hours 
in a weak solution of spirit, these spots, where on the sur- 
face, appeared slightly prominent; but these prominences 
disappeared on exposure to the air, and slight depressions 
replaced them, appearing to indicate that they had been due 
to an abnormal absorption of fluid at these points. On mi- 
croscopic examination^ the material composing these light 
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coloured spots was found to consist of molecular matter and 
liver-cells in various stages of disintegration. The spleen was 
normal in appearance. The kidneys also appeared healthy. 

On opening the chest the pleurse were found to be 
healthy. The trachea and bronchi were empty and normal. 
The lungs were collapsed, containing very little air. They 
appeared to be injected on the surface, contained a little black 
The thoradoviBoeraheai. blood, and presented a somewhat 
tt^y cP). pneumonic aspect. The smaller bron- 

chial tubes contained a yellowish frothy fluid. The pericar- 
diimi was healthy. The right auricle was distended with 
coagulum, part of which was black, part gelatinous and yellow- 
ish. The right ventricle was in a similar condition. The 
pidmonary artery was full of a similar coagulum. The left 
auricle contained a little dark clot and the left ventricle was 
strongly contracted and empty. The pulmonary veins were 
full but not distended with blood. 

Experiment XIV. — ^A small dog into both of whose 
The material used (super- femoral vcins aqueous solutions of 
^owded'^ii ®ba?te?S ^ cholcraic material had been previously 
^Sy'^de^lonf^woSfJJ: injectcd without the slightest result 
*^^- (vide Experiments XXXIV & 

XXXVIII) was put under chloroform, and two drachms of 
the supernatant fluid of a dejection which had been kept for 
96 hours were injected into the right basilic vein. 

The material injected contained innumerable monads, 
bacteria and vibriones, together with a few amoeboid bodies 
about the size of white blood corpuscles. The operation was 
performed at 7-30 a. m., and the dog quickly recovered from 
the influence of the chloroform, was able to support himself 
at once, and very shortly appeared as though nothing had 
happened to it. The animal continued in perfect health, eat- 
ing and drinking freely and havinsr 

Noefltect, ^i_. 1 . 5- J 'J.- J • ° 

certainly improved m condition during 
the period in which he had been subjected to operations in- 
volving the ligature of both femoral aad one of the basilic 
veins. 

Three days subsequent to the last operation, a specimen 

of blood was taken for microscopic observation, and the dog 

Previous to setting the ^^s then let loosc to rctum to his 

ex£^edr?4ithe?' mouSdS i^ativc wiMs, and no doubt to regret 

nor bacteria discoverable. the regular diet and attention which 
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lie received during his period of service to science. The blood 
was carefully examined but without yielding the slightes*t 
evidence of the presence of monads, bacteria or vibriones. 

Experiment XV. — A large healthy young dog was put 

Material used (supematant uudcr chloroform, and about sevcu 
fluid), 96 hours old. drachms of the supernatant fluid of 

an evacuation which had been kept 
Death in 5 hours. ^^^ ^q ^^^^ injected iuto the right 

femoral vein. Pive hours subsequent to the operation the 
dog died somewhat suddenly, having passed about a pint of 
liquid evacuation just before death. 

A post-mortem examination was performed four hours 

after death. The body was still 

Fost-mortem appearances ; j x-l 

abdominal cavity; reddish Warm, and thCrC WaS UO riOOT 
fluid in peritoneum ; ±» r\ • j.i i i 

mortis. On opening the abdomen, 
a little sanguineous fluid was found in the peritoneal cavity. 
The outer surface of the intestines was much congested and 
of a purple color. The stomach was healthy. The mucous 
surface of the duodenum was normal. The jejunum con- 
tained reddish-yellow frothy fluid, becoming pink towards 
the lower extremity ; but there were • no erosions of the 
much congestion of some mucous membrane. Towards the 

portions of the small intesti- • i ii n 1 1 o i\_ , i 

nes, with reddish fluid con- middle Of the llCUm the COUtcntS 
tents ; small clots in the a . . i 

substance of the uver. wcrc oi a sangmncous aspcct and 

of fluid consistence, but they became paler towards the 
lower extremity. In the lower half of the ileum there were 
patches of extreme congestion corresponding, as a rule, 
with patches of tricocephalus dispar. Towards the ileo- 
coecal valve the intestine appeared to be healthy. The large 
intestine exhibited a few ecchymosed spots, but was other- 
wise healthy in appearance. The liver was fatty and showed 
small clots penetrating its substance. The gall-bladder 
contained bile. The kidneys were slightly congested, but 
otherwise normal. The bladder contained about three 
ounces of clear urine. 

The pleural cavity contained a little slightly sangui- 
neous fluid. The lungs were col- 
Thoracic cavity; reddish i j x • • tj.j.i • t_ j. 

fluid in pericardial and pieu- lapscd, coutaimng vcry Jittlc air ; but 
rai cavities. ^j^^^ ^^^.^ ^^^ congcstcd. The peri- 

cardium contained about two ounces of fluid similar in ap- 
pearance to that present in the peritoneal and pleural cavities. 
The right auricle and ventricle were full of dark colored clot. 
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ExPEEiMENT XVI. — A healthy pariah dog was put under 
the influence of chloroform at 7 a. m., and half an ounce of 

the supernatant fluid of a choleraic 

Material used (aupematant ^» « t.»i^ i.j u^^^ i,^^4- 

fluid). 90 hours old! death in cvacuatiou* which had Dccn Kept 
■"*^°^"* for four days was injected into the 

right hrachial vein. The fluid injected was peculiarly foetid, 
and was full of fine granular debris and bacteria. The 
animal rapidly recovered from the influence of the chloro- 
form, but continued in a profoundly depressed condition 
until about 1 p. M., when he died. During the interval he 
neither vomited nor passed any stool. 

A post-mortem examination was performed at 4-30 P. M. 

Rigor mortis was strongly marked. 

Post-mortem appearances: frxi /i -j • i-l 'x i 

There was no flmd m the peritoneal 
cavity ; but there was a certain amount of injection of the 
omentum and mesentery with a good deal of dark pig- 
mentary deposit in the same localities. The intestines were 
very pale, externally almost white. Throughout the entire 

course of the small intestines, from 
difoflSJatiSrSfthTm^o^ the pylorus to the ileo-coBcal valve, 
^tesSSS!'''^® ""^ *^® ™*" the mucous membrane was congested, 

softened, and apparently partially 
disorganised. It was coated with a thick layer of semi-fluid 
mucous material; and on this being wiped off, the surface 
beneath presented a brush-like aspect due to the injection 
of the vUli. The material was, in some parts, yellowish - 
white ; but in general was of various shades of pink and 
resembled strawberry-cream in appearance. 

On microscopic examination, it was found to be com- 
_, ^ _ . posed almost entirely of cylindrical 

This creamy fluid, on mi- ■*• .it t • t '/i i f • j 

croscopic examination, was cpitheuum mixcd With bactcna and 

found to consist almost en- -*■ ^ . . ^ rni i 

tireiy, of perfectly. preserved amorphous particlcs. The large m- 

cylindricaJ epitheUum. . ..•■■ , •■• .. , .,., '^ 

testme also contamed pinkish mucus, 
but the membrane was not injected save along the 
edges of the rugse. The stomach contained semi-digested 

* This dejection was passed by a patient in the General Hospital. He was a sailor who 
bad been in the harbour for only three days, and who had, previous to his seizure, never 
been over the side of the ship. The symptoms came on with extreme violence and sudden- 
ness, whilst he was in full health. The evacuations were extremely characteristic, and the 
term " rice-water " was peculiarly adapted to describe their appearance. That examined was 
passed two hours after seizure. On microscopic examination, the flocculi were found to 
consist entirely of brightly refractive cells, resembling those found in recent exudations, 
embedded in shreds of fibrinous material (so perfect was the resemblance that slides consisting 
of the flocculi and slides of quite recent flocculent exudation, removed from the surface of 
the liver, associated with peritonitis, when placed under separate microscopes could not be 
distinguished the one from the other) i these cells in the course of a few hours broke down 
completely, whereupon the extraordinary resemblance which this dejection bore to rice- 
water disappeared. 



[ 43 ] 

food, and was slightly congested. Towards its pyloric ex- 
tremity there was a very hard fibroid tumour apparent- 
ly of a Bchirrous nature. The liver appeared healthy ; there 
were numerous diatomata in the bile ducta.* There 
■were no traces of embolism throughout its substance. The 
gall-bladder contained bile. The spleen and kidneys were 
healthy. On opening the thorax, the pleural cavities were 
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• Fig. 8. DlBTOMA FOnSD IH THB BILB DTCT8 OP 1)008. 

A. — Tlie pnraaite figured natural size. 

B. — Ditto magnified 16 diametera. 

C. — Minute haira covering the entire body when fresh and before being manipulated, 
magnified 300 diameters. 

D. — Ova squeezed oat of the uterine tube, magnified 300 diametcra. 

Thia diatoma is not infreqnentlj met with in the bile dueta of dogs in thia country. 
With the limited supply of literature oo thia aulijeot within our reach, we have, however, 
not been able to refer it to any daacribcd apeciea, and have therefore iatrodpced a_ wood-cut 
showing its size, form and minute anatomy, ti^thor with thoae of the ov 



__ appears 

le very cloBoly allied to the apeciea discovered by Dr. Cobbold in the liver of the 
American red foi, and described and figured by him in hia valuable work on Kntozoa ; indeed 
if, on re.eiamination it be found that that parasite has been, inadvertently, drawn bj Dr. 
Cobbold aa Been from the back— a miatake into which we ourselves fell, when the firat 
apedmen waa sketched— thia may turn out to be identical with the apeciea described by 
thia Author under the name of Dittomt Coiynnettai 



We strongly sospect this to be the 
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found to be free of fluid, and the membranes appeared to 

Thoracic cavity; sught ^^ perfectly healthy. The lungs 
injection of pericardium. ^q^q collapscd, aMess, and Containing 

very little blood. The pericardium was slightly injected. 
The right cavities were distended with fluid blood, and the 
left side also contained a little blood. 

Preparations of the blood were procured, and, whether 

under common covering glasses, or 
teriaSuhrc^SS*of]Sho^8: in hermetically sealed wax-cells, were 

found to be swarming with very active 
bacteria after the lapse of 12 hours. 

Experiment XVII. — A large healthy pariah dog was 

put under chloroform at 5 p. M. of 

Material used (supernatant Tv _ j • i. • i. xi. j • 

fluid), 100 hours old: death in tuc samc day lu wmcn the preceding 
a ew ours. experiment was performed, and half 

an ounce of the same fluid employed in it injected into 
the right median vein. The operation was rapidly and suc- 
cessfully performed, and the animal quickly revived ; but it 
appeared to be in a condition of profound collapse while 
under observation, and died during the course of the night, 
having passed some liquid mucous evacuations of a pink 
colour during the interval. The evacuations passed imme 
diately after the operations were natural in colour and 
consistence. 

A post-mortem examination was performed at 7 A. M., 
„ , _ 14 hours after the injection took 

Post-mortem appearances. •, ^ . . . '' , i 

place. Migor mortis was strongly 
marked. Pinkish fluid* ran from the nose and mouth when 
the body was lifted. There was no evidence of peritonitis, 
and the external surface of the intestines was very pale, as 
in the preceding case. The stomach contained a little pale 
pinkish mucus; but the membrane beneath was not con- 
gested. The duodenum contained more abundant and more 

highly colored semi-fluid mucous 

Disorganisation of the mu- °, . '' i < i i 

cous membrane of the small matter, and thc mucous mcmbranc 
mes. throughout the rest of the small in- 

testines was softened, and coated with similar material. 
There were also small spots of extravasation throughout. 
The large intestine was not affected. 

The mesenteric glands were all intensely congested and 

Intense congestion of mes- f^U of piukish fluid cloSCly rCSCm- 

enteric glands. Yi\ix\^ thc iutcstinal material. The 

latter was found on microscopic examination to be composed 

* The fluid consisted of mucus containing innumerable ova and a few perfect specimens 
male and female, of Pentastoma tcenioides. 
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of cylindrical epithelium mixed with abundance of bacteria 
and vibriones. The liver was variegated with light, yellow- 
ish, fatty spots. It contained no evidences of embolism. 
The kidneys and spleen were perfectly healthy. The bladder 
was empty. The pleural cavities were healthy, and the 
Thoracic cavity. No active luugs wcrc collapscd, palc and dcvoid 
Si^^l?\?m''lS.°e^hl£^?b'S of any traces of emboHsm. The pe- 
ar'SS? S>°tiidanr iSSiile ncardium was quite healthy. The 
bacteria subsequently. ^ j.'^^^^ cavitics of the heart wcrc empty, 

and the left contained a little fluid blood. Preparations of 
blood were procured from the heart and from one of the 
systemic veins. These, when examined a quarter of an hour 
subsequently, showed no active bacteria, but a uniform 
sprinkling of minute motionless particles throughout the 
serum. Twenty-four hours subsequently the preparations 
were crowded with active bacteria. 



Experiment XVIII. — This experiment was performed 
„ , . , ^ , . X at the same time and with the same 

Material used (supernatant i • i Ji i* a 

fluid), 100 bours old, precise- material as the preceding one. A 

ly as in the last ezpenment. i lui 11 •! 1 

large healthy dog having been put 
under the influence of chloroform, four drachms of the fluid 
was injected into the right brachial vein. 

In consequence of a failure in the first attempt at 
^ .^ ^, , ^ ^, ^ iniection and of the subsequent slip- 

Considerable loss of blood .*' « tj n ■■■• 1 ^ 

during^tbe operation and ex- pinff 01 a liffature, the aiumal was 

treme depression afterwards ; i .P -, m n j« 1 11 

both kept for some time under the 

chloroform, and moreover lost a considerable quantity of 

blood. The operation was at length, however, successfully 

performed. The dog seemed to be much depressed and 

whined as though in pain for some time. , 

During the night, however, he improved greatly and 

^ _^ ^ ^ drank some water ; and on the follow- 

but the dog recovered com- . • 1 / 111 

pieteiy in a few days and was luff mommfif he ate and drank ffree- 

setathberty. tP jij/*? 5 

day, and seemed to sufier more from 
stiflEuess of the wounded limb than from any constitutional 
symptoms. The wound looked clean and healthy, and the 
animal was bright and lively in appearance. He continued 
free from any constitutional symptoms, and five days after the 
operation was set at liberty in full health and excellent spirits. 

Experiment XIX. — ^A pariah dog of average size put 

Material used (supernatant uudcr the influence of chloroform at 
fluid). 96 hours old. 7 ^^ ^^ ^j^^ fo^ drachms of the 



[ 46 J 

supernatant fluid of a choleraic evacuation which had been 
kept for 96 hours was injected into the right femoral vein. 
The dejection from which the material employed was derived 
was passed by a patient in the General Hospital whilst in 
profoimd collapse, and consisted almost entirely of watery 
fluid, only a very little flocculent sediment being present. 
These flocculi, when quite recent, showed mere flakes of 
minutely granular matter with a few hyaline cells and my- 
riads of active infusoria. The material injected was entirely 
free from particles of sediment and consisted of an opales- 
cent fluid swarming with active bacteria and containing a 
few molecular flakes and active ciliated infusoria. The oper-i 
ation was performed rapidly and with perfect success, and 
the dog quickly recovered from the influence of the chloro- 
^ ^^ , ^ ^ form. It passed a healthy evacuation 

Death in 8 hours. nj. \i i n xi j. 

soon after the close of the operation 

and showed no symptoms of pain, but extreme depression 

persisted, and it died about three hours after the operation, 

having neither vomited nor been purged during the interval. 

A post-mortem examination was performed within two 

_ ^ _ hours after death with the followinsf 

Post-mortem appearances : ,. j^ , ., ,, ,^^ 

pale and oompaot aspeot of rcsults. On opcmnff the abdomcu the 

the intestines ; .. , \, *-* « , . . • 

peritoneal cavity was found to contain 
no fluid, the membranes showed no evidences of inflammatory 
action, and the exterior surface of the intestines was extreme- 
ly pale. They were, in fact, of a whitish colour and were 
closely packed together. The stomach contained undigested 
food, and the mucous membrane was pinkish and evenly 
congested over the whole surface. The mucous membrane 
of the small intestines was congested from the pylorus to the 
ileo-coecal valve ; it was deep pink and moist ; and the villi 

^ ^. , presented the brush-like aspect pre- 

Congestion and disorgani- ^, , , m-i* ji • 

sation of the entire smau viously described m othcr expcri- 
^" "^^* ments. The. surface was coated with 

a thick layer of whitish, semi-fluid, flocculent matter, which 
in many cases completely choked the lumen of the gut on a 
cross section being made, and which on microscopic examin- 
ation was found to be entirely composed of cylindrical 
and the lumen of the gut epithelium, mingled with which were 
»co^*^osSd*a^ost"J5tSg: a few bacteria. The epithelial cells 
ly of cylindrical epitheuum. worc in siugularly pcrfcct condition, 

and were either scattered or in sheets and masses. The 
large intestine was healthy in appearance. It contained 
normal foecal matter^ and the mucous membrane showed no 
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signs of congestion or other morbid change. The mesenteric 

glands were of a deep pink hue internally, and contained 

. ^ , . abundance of fluid of a similar colour^ 

Congestion of mesenteric mi • /i • -■ • • • j • 

giands-tiie fltiid in them con- This fluid ou microscoDic examination 

tamed bacteria. y, i j i i -i •ji j^i 

was found to be crowded with the 
cells normally present in such glands, and to contain in 
addition a large number of active bacteria. The latter 
subsequently multiplied to a great extent in a preparation 
which was mounted in a wax-cell. 

The liver was very soft in texture, but showed no evi- 
dences of the occurrence of embolism. The spleen and 
kidneys were healthy, and the bladder was full of urine, 
containing numerous cylindrical epithelial scales and active 
bacteria. 

On opening the thorax, the pleural cavities were found 

. . to contain no fluid, and the mem* 

oracio viscera. braucs wcre smooth and healthy. The 

lungs were pale and collapsed. There was no pericarditis. 
The right cavities of the heart contained dark fluid blood, 
and the left auricle and ventricle were empty. 

Two preparations of blood were mounted in wax-cells. 

Blood from the heart con- When examined a few minutes after- 

ri^^whicSLlSSdil iScr^elSed wards, oue of the specimens was found 

mihe wax-cells. ^0 coutain a Sprinkling of minute, 

active bacteria, whilst in the other only one or two could be 
detected. Twenty-four hours afterwards, the former speci- 
men was crowded with large active bacteria, which were 
often arranged in long series and in ramifying flakes. The 
other preparation also showed a considerable increase in the 
numbers of bacteria present, although by no means so great 
as had previously been observed in other similar cases. 

Experiment XX. — ^A large healthy pariah dog was put 

Material used (supernatant uudcr the iufluencc of chloroform at 
fluid), about 100 hours old. ^2 uoou of the samc day in which 

the previous operation was performed, and four drachms of 
the same fluid employed in it were injected into the right 
femoral vein. The operation was rapidly and successfully 
accomplished; there was no haemorrhage, and the animal 
quickly recovered from the influence of the chloroform, and 
attempted to make its escape. 

Shortly afterwards it became dull and depressed, and 

continued in that condition through- 

^ Appeared to be very ill at ,,, ji»ji-j aj.« 

first, but nearly well on the OUt the rCSt Of the day. At 7 A. M. 

zoliowing day. « ., /» n • j •!. j.*m 

of the followmg day it was still some- 
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what dull looking, but was sitting up and drinking water 
freely, and at 2 p. M. it appeared to have almost entirely- 
recovered from the effects of the operation, and was made 
the subject of another experiment (No. LVI) from which it 
also recovered. 

Experiment XXI. — A pariah dog of average size was 

Material used (supernatant P^* ^^dor the influence Of chlorO- 

fluid), about 100 hours old. fQj.jj^ immediately after the com- 
pletion of the previous experiment, and four drachms of 
the same fluid employed in it was injected into the right 
femoral vein. The operation was rapidly and in every way 
successfully performed. 

The respiration ceased whilst the wound was being 
stitched up, but was readily re-established, and the animal 
quickly recovered from the influence of the chloroform. It 
passed a normal evacuation soon after the operation was com- 

Esoaped on the second day pletcd, and remained in a somewhat 
apparently unaffected. depressed couditiou throughout the 

rest of the day. On the following morning, however, it was 
much livelier, and 24 hours after the operation it appeared 
to be quite well and was very desirous of eflfecting its escape, 
which it succeeded in doing not long afterwards. 

(e.) — The choleraic matter used being six days old. 
Experiment XXII. — The dog which had previously 

Material used (supernatant l>een employed in Experiment IV was 
fluid), 144 hours old. p^^ uudcr chloroform, and half an 

ounce of the supernatant fluid of the same dejection previ- 
ously made use of in Experiment XV was injected into the 

left femoral vein. The dog appeared 

No result. ^^ ^^ ^^^^ jj^^j^ aflectcd by the opera- 

tion. Eour days after he was in excellent health ; but the 
wound in the thigh was still open. 

Several preparations of blood were made by opening a 

No bacteria in the blood cutancous veiu, and either treated 
4 days after the injection. ^^h osmic acid and acctatc of potash, 

or without the use of any re-agent ; but in neither series 
could any traces of bacteria be detected. 

(/.) — Choleraic material used bei/ng eight days old. 

Experiment XXIII. — A strong young pariah dog was 
lur * . 1 • * ^ T. • ^v. P^t under chloroform, and half an 

Material injected beinflrthe ^ _._ r.., /.ji 

same as in Experiment 2^11, OUUCC Of the flmd 01 the SamO CVaCUa- 
but two days older. . . , i • i i i • 

tion employed m the preoedmg ex- 
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periment, injected into the right femoral vein. Owing to 
^ ^^ . „^ the slippinff of a ligature, the dog 

Death in 3 hours. , , , ^^, ^ t F 1*1-15 

lost about a couple of ounces oi blood 
during the operation. The haemorrhage was, however, con- 
trolled, and the dog recovered from the influence of the 
chloroform, but died about three hours subsequently. 

A post-mortem examination was made within six hours 

after death. The abdomen was consi- 
-Fi^d^i^'^SitSS?Sfo^^ derably distended. There were two or 
^i^^lLtei.'^*^*"^^ three ounces of reddish fluid in the 

peritoneal cavity, and the intestines 
were pinkish externally. They were distended with air, and 
coated with a slimy, pale pinkish material, but contained 
very little fluid. The liver was pale, and there were already 
gaseous bubbles beneath the peritoneal coat. 

There was no fluid either in the pleural or pericardial 
sacs. The lungs were collapsed. The right cavities of the 
heart were distended with black blood ; those of the left 
side were empty. 

{g.) — Choleraic material used being tbn days old. 

Experiment XXIV. — A healthy, but very yoimg pariah 

pup was put under chloroform, and 
oi^**c^wd^'^th \?act^2 about three drachms of the fluid of 
^hoSSf""^ "^^ ' ^®**^ ^ tlie same evacuation employed in the 

previous experiments, but which had 
now been kept for eleven days, was injected into the right 
femoral vein. The dog rapidly recovered from the chloroform ; 
but there was some disturbance of the respiration, more 
especially immediately after the injection. The material in- 
jected was crowded with monads and bacteria, and contained 
numerous circular cells nearly the size of blood corpuscles 
and with granular contents. 

The dog died 2^ hours after the operation, and a post-' 

poBt-mortem appearances; mortem examination was performed 
-nothing special. gj^ ^ours aftcrwards. Rigor mortis 

absent. The abdomen was distended, and the peritoneal 
cavity contained some reddish fluid. The intestmes were 
distended with air, but contained no liquid. The mucous 
membrane was, in one or two spots, coated with pinkish 
mucus. The liver and spleen were healthy in aspect. 
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The lungs were collapsed, airless, and bloodless. * Both 
Blood, removed from the sides of the heart were distended. 
c^S^ii^d'^nJ^ABuJSb^^ Specimens of blood, both from the 
'**• heart and from the vena cava inferior, 

showed no distinct traces of either monads or bacteria, 
although carefully examined for them. 

(A.) — Haterial used being twelve days old. 

Experiment XXV. — ^A small pup was put under chloro" 

form, and 2 drachms of the material 

Material injected 12 days j • xi. • • j. ^ 

old. Death in about 4 hours, uscu lu the prcvious experiment were 

apparently firom ' shock.' •. jj-jji ••Lfi? i— • 

mjected mto the right femoral vein. 
Respiration ceased during the administration of the chloro- 
form, but was re-established after it had been carried on 
artificially for a few minutes. Towards mid-day the dog died 
without having shown any choleraic symptoms, but having 
apparently never recovered from the shock of the injection. 

Experiment XXVI. — A healthy dog was put under 

Material used 12 days old, chloroform, and nearly half an ounce 
Bwarming with bacteria. ^f ^ cholcraic cvacuatiou wluch had 

been passed 12 days previously injected into the median 
basilic vein. The operation was performed with hardly any 
loss of blood, and the dog rapidly recovered from the influ- 
ence of the chloroform. 

It did not appear to suffer from the operation, and 
The dog apparently weu ou the foUowiug day appeared to be 
^«^* ***y- in perfect health. The fluid injected 

was swarming with bacteria and vibriones. 

(i.) — Choleraic material used being fifteen days old. 

ExPEEiMENT XXVII. — ^A large healthy pariah dog was 

put under the influence of chloroform. 

Material used same asin-^iiiA i*i_i •^•j 

Experiment xvT to xvin, auQ hall au ouucc 01 cholcraic nmd was 
but 15 days injcctcd iuto the right femoral vein. 

The fluid was the same as that employed in Experiment 
XVI, XVII, and XVIII, but had now been kept for 15 days. 
It retained its intensely foetid odour, but its re-action was 
now faintly acid. The animal rapidly recovered from the 
influence of the chloroform, appeared totally unaffected by 
the operation, and remained in perfect health for the next 

three days, when it was made the 

No effect whatever. t_» x i* • x it 

subject of an experiment on the 
effects of section of intestinal nerves. 
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Experiment XXVIII. — A large healthy pariah dog 

Material used same as in having been put Under the influence 
last experiment. 15 days old. ^f chloroform, three drachms of the 

same fluid employed in the preceding operation which had 
just been performed, were injected into the left femoral 
vein. 

The dog appeared entirely unaffected by the operation, 
No effect: animal kiued ^ud remained quite healthy for the 

under chloroform. j^^^^^ ^J^^^ ^^j^^ ^^ ^hc cloSC of whlch 

period it was killed under the influence of chloroform. 

An immediate poBt-morfem examination was made, and 
the intestines, together with the other thoracic and abdominal 
Viscera healthy: the glands visccra, wcrc fouud to bc perfectly 
h^n^^'^o^ffve^^ healthy in appearance. Some of the 
^ ^^"' mesenteric glands were reserved as in 

Experiment XI, and were examined after 24 hours. The fluid 
contained in the interior of them showed an abundance of 
moving molecular matter, but not a single specimen of the 
elongated vibriones occurring in the other reserved glands^ 

Experiment XXIX.. — A small pup, similar to those em- 

Material injected 16 days ploycd in Experiments XXIV and 
®^^ XXV, was put under chloroform, and 

one drachm of the evacuation employed in Experiment 
XX, &c., was injected into the right femoral vein^ The opera- 
tion was completed with perfect success and with no haemorr- 
hage or disturbance of the surrounding tissues. Shortly 
after the injection respiration ceased but was readily re-estab- 
lished. 

After the completion of the operation the respiration 

was considerably disturbed. In the 

Death in 4 hours. coursc of an hour or so, the animal 

began to whine and appeared to be in pain, moving about 
his limbs and turning on his back. He vomited three or 
four times and passed one evacuation. He died four hours 
after the operation, and b> post-mortem examination was per- 
formed 2^ hours after death. 

Bigor mortis was strongly marked. The body was 

scarcely warm, and the wound was 
Intestines ^con^ested^'^Mid Quite hcalthv. The peritoneal cavity 
lined With Pinkish mucus. ^^j^tained uo fluid, and the membrane 

was not injected. The intestines were distended, and, in 
greater part, of a purplish hue. They contained a pinkish 
slimy substance, which, as a rule, was most highly coloured 
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opposite the most purplish portions of the intestine. The 
pinkish tint of the contents did not, in this instance, corres- 
pond with the presence of patches of worms, for the latter 
were in several instances obsenred to occupy pale portions 
of the intestine. The liver was healthy ; the kidneys were 
congested. 

The pleural cavities contained no. fluid. The lungs were 
Blood from the heart con- coUapscd, airlcss and bloodless. Both 

tained monads and bacteria. gj^^g of the heart WCrC full of blood. 

The blood contained active monads and distinct bacteria. 

ij.) — Choleraic material used being eighteen days old. 

Experiment XXX. — A very young pup, similar to that 
employed in the previous experiment, was put under chloro- 
form, and nearly one drachm of the same evacuation, which 
had now been kept for 18 days, was injected into the right 
femoral vein. The operation was performed without loss of 
blood ; although respiration ceased, it was readily re-estab- 
lished, the restoration being apparently facilitated by holding 
the animal up by the heels. There were no symptoms of 
intestinal aflfection, but death supervened ten hours subse- 
quent to the operation. 

{h.) — Choleraic material being nineteen days old. 

Experiment XXXI. — ^A healthy dog of average size 

Injected material 19 days ^^s put Under the influence of 
old ; the dog weu in two day a. chlorofonu, and four drachms of the 

same evacuation employed in the previous experiment were 
injected into the left femoral vein. There was no haemorr- 
hage, nor were the surrounding tissues disturbed. Towards 
the closer of the operation the respiration became imperfect, 
but it never fairly ceased, and the animal quickly recovered 
from the effects of the chloroform. It did not appear to 
suffer from the operation, and in two days appeared to be in 
perfect health. 

Experiment XXXII. — A healthy pup was put under 

Injected material 19 days the influcncc of chloroform, and a few 

oidrdeathinShouTB. drachms of the supernatant fluid of 

an evacuation which had remained for 19 days in the 
laboratory was injected into the right femoral vein. There 
was hardly any haemorrhage during the operation, and the 
dog rapidly recovered from the influence of the chloroform. 
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It died fire hours and a half afterwards, and a postmortem 
examination was performed three hours after death. 

Bigor mortis was well marked. The ahdomen was 
Fost^mortezn apjpearanoefl. slightly swoUeu and there was a little 
ixJSItoes!^" ^ ""^* colourless fluid in the peritoneal 

cavity. The duodenum was of a pinkish hue internally and 
contained thick, pale, slimy matter. Further down, the con- 
tents of the intestines were watery and of a sanguineous hue. 
There was pink coloration throughout the jejunum and ileum, 
but both this and the fluidity of the contents diminished 
in the neighbourhood of the ileo-coecal valve. The large 
intestine was normal in appearance. The liver contained 
numerous light coloured patches similar to those previously 
described in the post-mortem examination of Experiment 
XIII. It was not congested. The spleen and kidneys were 
normal. 

The lungs were totally collapsed, airless, and bloodless. 
The vencB cavce^ right auricle, and right ventricle were full of 
dark and light coagula. The left cavities of the heart con- 
tained a httle dark coagulum. 

{g). — Choleraic material used being twenty-two days old. 

Experiment XXXIII. — A healthy dog was put under 

Injected material 22 days the influence of chloroform and half 
old; the animal well in 3 days, ^n ouncc of the samc cholcraic dcjcc- 

tion which was employed in Experiments XXIII, &c., and 
which had now been kept for 22 days was injected into the 
right femoral vein. The operation was performed with perfect 
success ; the animal rapidly recovered from the influence of 
the chloroform, did not appear in any way to suflfer from the 
injection, and three days subsequently was in a state of, 
seemingly, perfect health. 



2. — Injections of Aqueous Solutions op Choleraic Mate- 

rial into the veins of animals. 

(»).— 2%^ solutions hemg recently prepared. 

Experiment XXXIV.— A yoimg pariah pup was put 
leSao^ie^SSLl' ^r^ateS; ^^^^^ *^® influence of chloroform at 

recently prepared. 8. A. M. and tWO drachmS of a SOlutioU 

of choleraic material were injected into the right femoral 
vein. The solution had been prepared about half an hour 
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before the operation, and consisted of equal measures of a 
perfectly fresh and filtered choleraic evacuation, and of water. 
The animal rapidly recovered from the influence of the 
No result. chloroform, and did not appear to be 

^^^ much affected by the operation. 

Before evening he was as lively as though nothing had hap- 
pened to him, and was on the following morning made the 
subject of Experiment XXXVIII. 

Experiment XXXV. — The pup which had two days pre- 
A recently diluted solution viouslv been the subiect of Expcri- 

of choleraic material (96 ,4t j t_' t_ •' -i j ,^ . 

hours old). mcut V, and which appeared to be m 

perfect health was put under chloroform, and two drachms 
of a freshly prepared solution of choleraic evacuation [were 
injected into the left femoral vein. The solution consisted of 
the supernatant fluid and a little sediment of an evacuation 

which had been kept for about 96 

hours in the laboratory. The animal 

rapidly recovered from the influence of the chloroform, was 

quite fresh and lively shortly afterwards and subsequently 

made its escape. 

Experiment XXXVI. — A healthy young pariah dog 
., ^« . ^ , .. having been put under the influence 

A recently diluted solution n -i P n '' -i tt* « 

of choleraic material 14 days 01 ChlOrOlOrm, naif an OUUCC 01 an 

aqueous solution of choleraic material 
was injected into the right femoral vein. The solution was 
perfectly fresh, and the evacuation employed had been kept 
Passed reddish watery eva- ^OT fourtccn days. During the course 
f^fo^'g^SSfeig^&ert! of the day the dog passed some 
®^ watery reddish evacuations ; but, on 

the following morning, appeared healthy and continued to 
do so until the third day, when he was made the subject of 
Experiment XL. 

Experiment XXXVII. — A healthy pariah pup was put 
, ^., ^ , , under the influence of chloroform, and 

A recently diluted solution nii iij* nit 

of choleraic material 25 days a ireshly prepared solution 01 cnoleraic 

material injected into the right 
femoral vein. The evacuation employed was that which 
had afforded the materials for injection in Experiments XIII 
and XXXII, and had been kept for 25 days at the time the 
solution was prepared. The proportions of the water and 
choleraic fluid in the solution were 20 minims of the latter 
to one ounce of the former. 
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The injection was suocessfally performed and the dog 

BeBuit8-Di»prhcea;pigorB; rapidly recovered from the influence 
death in 7* hours. Qf ^j^q chloroform ; but the respira- 

tion continued to be hurried and somewhat irregular for 
nearly an hour. This symptom, however, passed oflF, and the 
dog appeared not very much affected. He refused all food, 
however, and began to suffer from diarrhoea, passing evacua* 
tions, the first of which were normal in aspect, while the 
subsequent ones became more and more mucous and blood- 
streaked. Four hours and a half after the operation, he was 
observed to suffer from rigors, and these continued to occur 
for the next three hours at the close of which period he died. 

A post-mortem examination was performed two and a half 

hours after death. Rigor mortis had 

Po.t.mortem appearance.. ^^^ ^^^ ^^ rpj^^ y^^^ ^^^ ^^.jj gjigi^^jy 

warm and the abdomen was not distended. The parts 
around the wound in the thigh appeared quite healthy, 
and the vein above the ligature was normal in aspect and 
distended with fluid blood. On opening the abdomen the 
cavity was found to be free of fluid, and the peritoneum 
seemed to be quite healthy. The stomach contained glairy 

fluid mingled with bile. The interior 
redSiBh^d'^im^ exteemeiy of the Small intcstines was cxtrcmcly 
congested. congcstcd, and the mucous mem- 

brane was of a deep pink colour from the duodenum to the 
ileo-coecal valve. They were full of a red fluid mixed with 
grumous matter. This material when subjected to imme- 
diate microscopic examination showed 
in the flnS? but ^oShous uo distiuct traccs of blood ccUs, but 
particles and epitheiiafceus. ^^^^^^^^ mere amorphous particlcs 

with some oil globules and a few epithelial cells. The large 
intestine was pale and almost empty. The liver was abnor- 
mally friable, and showed numerous yellow fatty spots scat- 
tered over the surface and extending into the substance. 
The gall-bladder was full but not distended. The spleen 
appeared healthy. The medullary portion of the kidneys 
was very red, while the cortical substance was of a pale 
yellow tint and fatty aspefet. 

On opening the thorax, no signs of pleurisy could be 
detected. The lungs were totally collapsed, airless, and 
almost bloodless. The pericardium was healthy, and con- 
tained no fluid. The right cavities of 

Thorac c cavity. ^^^ heart wcrc full of dark coagula 

and fluid blood. The left cavities were empty and the ven- 
tricle was strongly contracted. 
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(i). — The solutions having been prepared twenty-foue 

hours previouslt/. 

ExpEEiMENT XXXVIII.— The dog which had on the 
Solution prepared a^houre preceding day been made the subject 
preTiouBiy.^ ^f Experiment XXXIV without ap- 

pearing in any way aflfected by it was again put under the 
influence of chloroform, and two drachms of the solution 
previously employed, but which was now in an active state of 
decomposition containing innumerable monads, bacteria and 
vibriones, were injected into the left femoral vein. The 

animal recovered quickly, as on the 

Kg result. • . • "^ i n «i 

previous occasion, remained well after- 
wards and was subsequently the subject of Experiment XIV. 

Experiment XXXIX. — A young healthy dog was put 
Solution prepared 24 hours uudcr chloFoform, and half an ounce 

previously: death in 4 hours. ^f ^j^ aqUCOUS SOlutioU of cholcraic 

material injected into the right basilic vein. The solution 
had been prepared twenty -four hours previously, and was 
derived from the same evacuation as employed in Experiment 
XXX, The operation was successfully performed, and the 
dog rapidly recovered from the influence of the chloroform. 
Shortly afterwards well marked rigors occurred, and the 
animal died four hours subsequently having passed one 
liquid evacuation during the interval. 

A post-mortem examination was performed one hour 

Post-mortem appearances : ^ud thrcc quarters after death. The 
injection of small mtestine. ^^^y ^g^ g^jn warm, and riffor mortis 

just commencing. The peritoneal cavity contained no fluid 
and the membrane was healthy. The mucous coat of the 
intestines both large and small was injected almost univer- 
sally, but the contents of the guts were of a yellowish-white 
tint, only here and there showing a pinkish tinge. In these 
coloured portions the consistence of the mucous matter of 
which they were composed was more fluid than elsewhere. 
Several tortuous patches of small vessels were visible on 
the surface of the liver ; they were gorged with blood, but 
the hepatic cells in their neighbourhood appeared to be 
unaffected in any way when examined microscopically. The 
spleen and kidneys were healthy. 

On opening the thorax the pleural cavities were found 

No monads nor bacteria in tO bc quitC healthy. The luUgS 

wd&''tL^ne^¥& were collapsed, airless and bloodless, 
J^vering ggss5??i^^^ and several dark extravasated patches 

cracked. y^QTQ preseut iu each. The heart was 
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healthy. The right cavities were full, and the left almost 
empty. Specimens of hlood were obtained from each side of 
the heart, but no distinct traces of monads or bacteria could 
be detected in them at the time, nor were any observed 
to have developed in them two days subsequently, when 
filaments of fungi had crept into the preparations through 
cracks in the covers of the wax-cells in which they were 
contained. 

{c.) — The solution having been prepared vorty-^igrt 

hours prevUmsly. 

Experiment XL. — The dog employed in Experiment 

Solution prepared 48 honrs XXXVI, but which uow appeared 
previously. ^q \^q j^ perfect health, and with the 

wound in the right foreleg clean and healing, was again 
put under the influence of chloroform, and five drachms of 
the solution used in the preceding experiment, but which 
had now been kept for 48 hours, was injected into the left 
median vein. The fluid was thoroughly shaken up previ- 
ous to injection, in spite of which the animal rapidly reco- 
vered from the influence of the chloroform, and began to run 

about as though nothing had hap- 
No result. pened. He continued in apparent 

good health during the next two days, and was then made 
the subject of Experiment VI. 



3.— Injections op organic solutions, other than of 

CHOLERAIC nature INTO THE VEINS 

OF ANIMALS. 

The arrangement adopted in the preceding sections will 

be followed out in this also, so that 

Organic substances, not . -■ . .-. 

choieraio, injected into the comparisous Dctween the various 
^®"^"' classes of experiments may be more 

readily made. The introductory remarks which have been 
made concerning them, apply equally to this, the conditions 
under which they were conducted being the same ; the animals 
were taken indiscriminately, irrespective of sex, age or 
strength, the solutions for injection having usually been 
prepared before the animals had been seen. 

It will be seen that the femoral and brachial veins have 

been selected in preference to the 

The veins of the neck not . /• xi- i • i. xi. 

suitable for these experl- VCIUS Of the UCCk, OWing tO the COm- 

^^^^^' plications which we had, in early 
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attempts, frequently observed to have followed the occur- 
rence of even slight cellulitis in that region. 

(a.) — The injecting material used whilst fresh. 

Experiment XLI. — A small quantity of recently 

_ drawn fowl's blood was shaken up 

Material injeoted: xresh. .,, i.i.«j. i • \ i. n j. 

diluted andlaitered blood With aoout its cqual Weight 01 watcr, 
(fowl's). ^^^ filtered : half an ounce of this 

filtered mixture was then injected into the right femoral 
vein of a young dog four months old, whilst under the 
influence of chloroform. 

In a short time the animal recovered from the eflfects 

of the anaesthetic, and soon partook 
of food. Slight lameness alone in- 
dicated that anything had occurred, and on the third day 
he appeared quite well, when he was subjected to a repeti- 
tion of the experiment {vide Exp. XLIX). There were no 
traces of blood corpuscles in the filtered solution used for 
injecting. 

Experiment XLII.— Some freshly-drawn fowl's blood 
^.-.,..*^ ^., *^ was prepared, as in the foregoing. 

Material injected: diluted ^ i ^ , \^^i -, .1 . i j 

but not filtered solution of but uot filtered, SO that coaffula and 

freBh blood (fowl's). , ' , , • j ^ v 

corpuscles were sucked up mto the 
syringe, it having been ascertained that corpuscles, as well 
as coagula, were retained when an attempt was made to 
strain off the latter through tow. The nozzle was intro- 
duced as before into the femoral vera of a powerful dog, and 
three fiuid drachms injected into it. 

The dog after recovering from the chloroform did not 

appear to be much affected by the operation, and three days 

afterwards looked so well that he was again placed on the 

_ , _,^ , table in order to introduce some 

No result ; no evidence of 1 n » 111-ij -j* t 

embousm detected at the putreiymg blood, but rcspiration sud- 

poBt-mortem examination. ji'^j ii ii Ji 

denly stopped, and could not be re- 
established. The internal organs were perfectly healthy, 
not the slightest evidence of embolism being manifested. 

Experiment XLIII. — ^Three drachms of a watery solution 

Material injected: a strain- of recently passcd healthy foecal mat- 

?^c'2i^m2ttIrtSf 'L^^^^^ ter, which had been five times filtered 

tee^^th^^uw^g^Yu^ through muslin (so as to get rid of any 

tion of blood. large particles which might have been 
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floating in the mixture), were injected into the left femoral 
vein of a dog, into whose right femoral vein some putrefying 
blood had been injected three days previously without any 
very marked result, although he was evidently far from well 
{vide Exp. LIII). 

The dog quickly recovered from the eflfects of the chloro- 
^ ,, . , ^ form, took to his food readily, and by 

Ko result : animal esoaped. , , , , . t i « • •^ -i . "^ 

the third day was so far improved as to 
have managed to make his escape. 

Experiment XLIV. — Half an ounce of perfectly fresh 

Material ipieoted: fresh sanguincous pcritouitic fluid was in- 

peritonitioflina. jcctcd iuto the right femoral vein of a 

large, healthy pariah dog which had been previously placed 
under chloroform. The fluid had been obtained from the 
peritoneum of a dog in whom peritonitis had been produced 
by the introduction of a solution of normal evacuation into 
the abdominal cavity (vide Exp. LXXIV). 

The animal continued somewhat dull and sluggish 

Becovery in 3 days. throughout the day : the foUowing day 

It was more lively, but a large inflamed 
swelling had appeared around the seat of the incision. Ou the 
fourth day it was very much improved and seemed to have 
nearly recovered. On the fifth day it was again put under 
chloroform, which was pushed until respiration ceased. A 

Post-mortem examination : posUmortem examination was imme- 
every organ healthy. diatcly made, but uot the sUghtcst sign 

of peritonitis nor of embolism could be traced, the only lesion 
observed being the inflammatory condition of the wound in 
the thigh. The bladder was full of urine, and the mucous 
membrane of the intestines perfectly healthy. 

(J.) — The organic solution injected being one day old. 

Experiment XLV. — A healthy young puppy was put 
Twr«^*^^«i A^A^^^A A'l *^A under chloroform at 8 A.M., and three 

MAtenal mjected, diluted __ «/■.-• t n • 

£«'JiS^ 5^°^ .™?*i«' 24 drachms of a fluid composed of mix- 

nours old : death m. 3 hours. t.^ ^ n ^ u 

ture of water, and healthy foBcal matter 
which had been prepared twenty-four hours previously, were 
injected into the right femoral vein. The dog recovered per- 
fectly from the effects of the ansesthetie, but died at 11 A. M. 
of the same day, three hours after the operation, having 
passed several mucous stools in the interval, although the first 
stool passed after the operation presented no such appearance. 
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A post-mortem examination was made at 4 p. m. of the 

T>«.f rnortam o^^r«««*«^« samo dav, and we found that the 

peritoneal cavity contamed reddish 
serous fluid. The peritoneum was not injected, and there 
were no signs of inflammation of the membrane. The sto- 
mach was empty, containing only about an ounce of glairy 
fluid, its mucous coat healthy. The duodenum was deeply 
congested and contained thick yellowish mucus. 

The congested surface, when wiped, resembled the hairs 

Marked congestion of Intes- %^ ^,^^V . P^^^^ J!"^^"^ flattened OUt. 

J&ffcSidV^hoieSr*''^ I^ *^® jejunum the fluid was more 

watery and closely resembled that 
found in the intestines in cholera cases. In the lower part of 
the ileum there was less congestion of the mucous membrane, 
the contents here were foecal and not fluid, and towards the 
ileo-coecal valve the surface was quite pale. The large intes- 
tine was pink and contained pinkish mucus. 

There was a yellow patch at the edge of one of the lobes 
of the liver in which the minute vessels of the part presented 

No other special change. ^ prominent tortuous appearance, evi- 
dently due to small local congestions. 
The spleen was large and showed numerous soft milky nodules 
on section. The kidneys were normal, not congested. The 
lungs healthy, collapsed and scarcely crepitant; the right 
cavities of the heart were full, the left empty. 

Experiment XLVI. — A little ordinary foecal matter was 

Materials used : a strained ^ilutcd With about twice its Weight of 

S?iS^i«%zL°J^ ^""J^yy ^^^^ water, allowed to stand for twenty 

matter, 24 hours old. ' -i Oi t j • j. • i 

hours, and afterwards twice strained 
through three layers of muslin. The solution was then 
injected into the left femoral vein of a young dog whilst under 
the influence of chloroform. During the operation, the res- 
piratory movements suddenly ceased, but were re-established 
after artificial respiration had been persevered in for nearly 
ten minutes. 

The animal seemed to be quite comfortable during the 

Death in 29 hours after day, but at night he became sluggish, 

passing pinkish stools. passcd rcddish, liquid stools, and died 

on the following day, twenty-nine hours after the operation. 
The body was examined an hour and a half after death. 

Post-mortem appearances : There WCrC UO sigUS of peritouitis. 

ETt^fiiTs? 'j^'d " pniumSn^ The stomach was empty, the duodenum 
patches in the lungs. contained yellowish, bile-stained, fluid. 
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and both small and large intestines contained a considerable 
amount of a grumous substance of the consistency and colour 
of blackcarrant jam or prune-juice, evidently due to altered 
blood exudation. The liver was extremely fatty. Kidneys 
and spleen normal. The heart was healthy, the cavities on 
both sides empty. There were numerous pneumonic patches 
interspersed throughout the lungs, but no indication of further 
mischief. 

Experiment XLVII. — The dog used in Experiment LIX 

having quite recovered was put under 
tion of ordinwry°f<Boai matter," chloroform again, and six drachms of 
24 hours old: no result. ^ solutiou of uormal cvacuatiou, pre- 

pared 24 hours previously, were injected into the left femoral 
vein. The animal did not seem to be the least affected by 
this operation neither until the next day, when it became 
sickly, and still more so on the second day, when chloroform 
was again administered, and a post-mortem examination at 
once made. 

There was no fluid in the peritoneum, nor the least trace 

Au the viscera healthy. ^^ pcritonitis ; the intcstiual mucous 

membrane appeared to be perfectly 
healthy and pale, so were the mesenteric glands, and all the 
other abdominal and thoracic organs. 

A wax-cell preparation of the blood from the vena 

The blood contained bac- ^ava was made, and examined the next 
*®™" morning, when a scanty sprinkling of 

active bacteria were seen to be present ; and on the third day 
the preparation was crowded with stiff short bacteroid bodies, 
perfectly still and resembling crystals. 

Experiment XLVIII. — A very powerful pariah dog was 

put under chloroform, and six drachms 
of ordioW^^^^e iSciuirgel of fluid wliich had becu employed in 
34 hours old; no effect. ^j^^ preceding experiment, ten hours 

previously, were injected into the right femoral vein. 

The animal quickly recovered, and was under observa- 
tion for three days, but not the slightest indications of 
functional disturbance were manifested, and it was subjected 
to another operation (vide Experiment LXII). 

(c.) — The organic material injected being two dat/s old. 

Experiment XLIX. — A small quantity of the solution 

of blood which had remained over 

Materials used : decom- ' •!. i j. • -n • j 

eosing solution of blood 48 siucc its employment m Expenment 
ours old. Altered. -v-t tt i» j^iZ* • j -i • i_ 

XJjII of this senes, and which was 
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found to be in an advanced state of decomposition, swarjning 
with bacteria, was filtered as before, so that all solid particles 
together with the bacteria were got rid of, and afterwards 
injected into a branch of the left femoral vein of the same dog, 
into whose right femoral vein the fresh filtered solution had 
previously been injected, without ill effects {vide Experiment 
XLI). 

The animal was under observation for four days, was in 
Wo effect whatever. no Way affcctcd, eating freely any 

food that was placed before him. 

Experiment L.— Pour drachms of a decomposing solu- 
Matepiai used ; a solution of ^ou of Ordinary f OBcal matter were in- 
S^^I%ilr^eaSL?*aino*8t jectcd luto the right femoral vein of a 
immediate. medium-sizcd dog. No blood was 

lost ; and, but very little chloroform used, still the animal 
almost immediately after the operation began to breathe in 
an intermittent manner, gasped several times and died. 

The body was examined immediately, in order to as- 
causeofdeathcLdnotbe Certain whether the bactcria which 
bfSSd'I^'bJtwdSf o^ thi the solution contained, had passed 
*^®"*- through the lungs into the left side 

of the heart. Specimens of blood were, therefore, carefully 
removed from the right and from the left cavities, and on 
microscopic examination, we found numerous very energetic 
bacteria in all the specimens. The preparations of blood 
from the right side of the heart appeared to contain more 
bacteria than those from the left. All the organs were healthy, 
no indications existing of the cause of the sudden death. 

Experiment LI. — A large healthy pariah dog was put 
T . ^- 4. ^T *. * under chloroform as usual, and six 

Injectionof a solution of or- _ _ _^_ _,. ' .. 

dinary foecal matter,48 hours drachmS of the SOiUtlOU 01 Ordmary 

alvine discharge used in Experi- 
ment XLVIT, but now forty-eight hours old, were injected 
into the left femoral vein. The ligature commanding the 
lower end of the vein unfortunately slipped, and considerable 
haemorrhage ensued. It was, however, ultimately secured, 
and when the animal awoke it ran away. 

Having been re-caught, it was kept under observation 
' Death in about 20 hours, durfng thc day, but nothing special 
SilSb^r^fof^'imlif^^^^^^ was noted. During the night, however, 
*"^®- the animal died and a post-mortem 

examination was made next morning. The intestines were 
filled with a soft pinkish substance, consisting chiefly of 
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epithelium, and the mucous surface of the small intestine 
generally was much disorganised. The other abdominal 
and thoracic organs were healthy. 

Experiment LII. — Immediately on completion of the 
Material injected same as prcccdinff experiment, another huge 

in Experiment LI; 96 hours "'"•ij j j i.i 

old, swarming with bacteria. pariah QOSf WaS put Under CillOrO- 
Death f!rom shock in a few % j •— j « i, ^ ^i» xi,^ ««w«*«. 

minutes. lorm, and six drachms oi the same 

decomposing fluid, swarming with bacteria, injected into 
its right femoral vein. The animal ceased to respire almost 
immediately, and eflPbrts to restore it were in vain, although 
it had nearly come from under the influence of the anaesthetic, 
and none had been administered for some time. 

The viscera were forthwith exposed; the right side 

of the heart was enormously dis- 
Post-mortem appearances, tended, and the left Contained a little 

blood. The mesenteric glands were pink and contained red 
blood-corpuscles. The Uver was of a very dark colour and 
gorged with blood ; other viscera healthy. 

Three wax-cell preparations of the blood were made ; 
Bacteria developed in o^e from the right sidc of the heart, 
ffi^^SSti'''' of the^'^cSSu. another from the left side, and a third 
^'^^^'^^ from the left femoral. Of these, in 

the first only could active bacteria be distinguished when 
examined immediately after the specimens were prepared ; 
nor did any appear in the other two for some hours ; next 
morning, however, all three contained an abundance of moving 
bacteria. 

Two wax-cell preparations were also made of the fluid 

And in the juice ofaxiuary squeczed out of an axiUary, and out 
and mesenteric glands. ^f ^ mesenteric gland, both of which 

contained numerous active bacteria, and monads from the 
first, and their numbers increased greatly during the follow- 
ing twenty-four hours. In about four days the activity of 
the monads and bacteria ceased, motionless molecules alone 
remaining in the blood, as well as in the gland-juice pre- 
parations. 

(d.) — ITie orgcmic material injected being three dat/s old. 

Experiment LIII. — In order to complete the series of 

Material used ; two filtered and unfiltered, fresh, and 

SiutiSif.72hoS?^id; crowd: decomposed solutions of a simple 

edwithvibriones. organic liquid, two drachms of the 
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decomposed watery solution of fowl's blood, whicli had been 
used in previous experiments, and had, by this time, acquired 
an intensely putrid odour, and swarmed with active bacteria, 
were injected, without previous filtration, into the right 
femoral vein. 

Owing to various accidents the dog had to be kept under 
the influence of chloroform for a considerable time. Its 
respiration twice entirely ceased, and was, on each occasion, 
restored by mechanical means. At the close of the oper- 
ation the abdomen was extremely distended. 

In spite of these adverse circumstances, the animal on 

the second day was quite lively, and 
oeflfeot. partook of its food freely, although 

the wound did not present a healthy appearance ; but on the 
fifth day it was so far recovered as to be considered fit to 
undergo another operation, from which he also recovered 
and eventually escaped {vide Experiment XLTII). 

Experiment LIV. — Half an ounce of the watery solu- 
Materiai used ; a solution tiou of Ordinary fcBcal matter which 
£'oSf^SiI:'Xitr*SSloLt had been used in Experiment L and 
immediate. which uow emitted an extremely foetid 

odour, was injected into the femoral vein of a small young 
dog, but within a few minutes after the operation, although 
he appeared to be getting out of the influence of the chloro- 
form, his breathing altered and was carried on by gasps. An 
attempt was made to draw off blood from the opposite 
femoral vein ; but the circulation had stopped. 

The viscera were at once exposed, but nothing distinctly 

abnormal observed. The venous sys- 

Fost-mortem appearances; . ,. , i-iiTi'^^ 

nothing special ; bacteria in tcm WaS intensely ffOrffOd With blood 
the blood of the right side of i i x i • i 5 j ? i i 

heart but none m axillary and botn siQCs oi tJie heart wcre 
^^^ distended. In the blood abstracted 

from the cavities of the right side, monads and bacteria were 
detected, but in blood removed from the axillary vein no 
positive evidence could be obtained of the presence of bacteria ; 
the injected fluid would of course have had to pass through 
the capillaries of the lungs and of the systemic circulation 
before reaching the axillary vein. 

Experiment LV. — A small pariah dog into whose 

Material used; aoiution fcmoral vcius two different speci- 

2bout^72hSSr8^5idf th^'^a^! mcus of dccomposing choleraic dejecta 

mai already twice injected. ]^^^ already been injected without 
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producing any marked result, wa& again placed under 
chloroform and half an ounce of the decomposing solution 
of ordinary foecal matter (exactly as used in the last 
experiment (LIV), both experiments being performed on the 
same day) was injected into the median basilic vein. 

After the operation, it is noted, " the dog appears as if 

No reenit: kiued under nothiug had happened/^ He was 
ehiorofonn after a week. "kept uudcr obscrvation for a wcet, 

when, in order to a43certain what changes all these putrefying 
matters might have produced, he was again placed under 
chloroform, and allowed to breathe it till respiration ceased. 
The wounds over two of the three reins which had been tied 
were completely healed. There was no peritonitis, the 
_ , ^ ^, , ^ x^ intestines were pale and perfectly 

Hepatiaed tisrae in Doth. v ixi« ii xi^ • j. 

lunge; a cavity in one;, healthy, SO wcrc all the visccra cxccpt 

extravasated spot in tine ii ^ ji tj"i_i» 

spleen. No bacteria in the the luUgS and SplCCIU In the formcr, 

on both sides, large patehes of hepatizi- 
ed tissue were found evidently due to pneumonia, and, enclosed 
by this altered tissue, at one spot was a small cavity filled with 
a dark thickish fluid. In the spleen there was, near the sur- 
face of one end, a smaQ extravasated pouch about the size of 
a hazel-nut. 

The blood was carefuHy examined for monads and 
bacteria> but none could be found. 

Experiment LVI. — Half an ounce of a decomposing- 
„ _, , ^ , ^ ^. solution of ordinary alvine discharge^ 

Material naed; solution of mc% 'l. tj xi. j • 

alTine discharge, 72 hours 72 hOUIS Old, the SamC aS USCd Ilk 

Experiment XLYII, &o., was injected 
into the right femoral vein of a dog, previously brought 
under the influence of chloroform. Not a drop of blood 
was lost during the operation. 

There were not the slightest manifestations of illness 
during the three days the animal was kept under observation^ 
and when the viscera were examined after it had been 
killed under chloroform, they were all found to be perfectly 
healthy* 

A wax-cell preparation of the blood was kept under 

observation for three days, but no 

th^1S£SSno'?i^rtS!Si^ bacteria nor any other organisms 

developed. A similar preparation was 
made by squeezing some fluid out of a mesenteric gland ; here 
also no monads or bacteria could be detected during the 
period above named. 
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ExPEEiMBNT LVII. — ^The subject of Experiment XX, a 

large pariah dog, into whose right 

?S?Si§^^^^^S^ femoral vein decomposing choleraic 
ouaiy^xperimentod upon: fluid had been introduced five days 
no eflbot. prcviously without producing serious 

illness, was put again under the influence of chloroform, and 
six drachms of a solution of normal foecal matter injected 
into the other femoral vein. Neither was the animal much 
aflfected by this, and four days afterwards appeared to be in 
perfect health, when it was killed under chloroform and 
immediately examined. 

The thoracic and abdominal viscera were normal, and 
Wo bacteria developed in the mucous coat of the iutestincs quite 
^^S^i?^dlVwIn'i'^onl unaflFected. A wax-cell preparation 
vibriones. ^f j^jood from the heart appeared to 

be a perfectly healthy sample ; there were no bacteria visible, 
nor were any developed during the following two days. A 
similar preparation was made of the fluid in the mesenteric 
glands (which was very abundant); on the first day no 
distinct bacteria were visible, but on the following morning 
the preparation was crowded with very active large bacteria, 
together with long, active, and still oscillatoria-like vibriones, 
such as are depicted in fig. 1, page 34 ; on the third day 
these organisms were all motionless and degenerated into a 
beaded leptothrix network (fig. 2, page 34) . 

{e.) — The injected material being fotjk dat/s old. 

Experiment LVIII. — A large healthy pariah dog was 

Material used, healthy brought undcr the influence of chloro- 
aivine solution, 96 hours oi<L f^j^^ g^ud four drachms of a solution 

of healthy alyine discharge, which had been prepared 96 
hours previously, were injected into its right femoral vein. 
The dog rapidly recovered, and seemed to be but little 
affected. 

Presently, it appeared to become drowsy, and in the 

Mucous dejections mixed courso of half au hour symptoms of 
with choiera-Hke floccuu. great irritation of the bowels were 

manifested. The animal was evidently much griped, and 
passed several mucous stools mixed with blood. This it 
continued to do during the day, numerous gelatinous flocculi 
also being mixed with the dejections. The flocculi when 
subjected to microscopic examination consisted of exudation 
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cells (similar to those occurring in. the floccnli of cholera 
dejecta), together with a few epithelial cells and structureless 
gelatinous material. 

Thirteen hours after the operation the dog died, and a 

post-mortem examination was made 

Death in ISi hours. Pink • j* x i xt^ ^ 'ji • 

coating to the mucous mem- immeoiately. JN o lima m pen- 

brane of small intestine. j__ ^ .. -j x» -j. -j.* 

beneath which the epithelium tOUCUm, UO eviaence 01 pcritonitlS ; 

was unaflfeoted. mesenteric glands much enlarged : 

dark pink internally and containing fluid of a similar colour. 
The small intestines were very pale externally, whereas the 
mucous surface was of a dark pink colour, being coated with 
a reddish mucous substance, which on removal showed the 
epithelial coat unaffected, and the mucous membrane not 
congested. No farther evidence of morbid change could be 
discovered. 

ExpBEiMENT LIX. — ^Four drachms of the alvine solu- 
tion, 96 hours old, as used in the 
Boiuti^ 9e"^™i^oid rSo last experiment, were injected into 
®^®^* the right femoral vein of a moderate 

sized dog under chloroform. The dog continued to be very 
active for some time, and attempted to make its escape, and 
was evidently by no means so much affected as the previous 
animaL By the next day it appeared to be quite well, and 
some more decomposing material was introduced into its 
circulation without producing any effect {vide Exp. XLVII). 

ExPEBiMBNT LX- — A large healthy dog placed under 

chloroform, and four drachms of the 
ai?Se®S!utiOTL!M*iIoS«Sdi solutiou uscd in the two previous 
no effect. experiments were introduced into the 

right femoral vein. There was no loss of blood. It con- 
tinued drowsy for a considerable time, but recovered during 
the course of the day, and by the fifth day was so far re- 
covered as to seem fit to undergo another operation (vide 
Exp LXIII ). 

Experiment LXI. — A small healthy pariah dog was put 
Material injected, normal uudcr chloroform, and five drachms 
d^h 5?i1^iw iioSr^?'"' ""^^ '' of the solution of ordinary fcecal mat- 
ter used in Exp. LVII, &c., now 96 
hours old, were injected into the right femoral vein very 
successfully. The animal died within a few hours, and a 
poaUmortem examination was made. 
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There was slight injection of the diaphragmatic pleura 
close to the pericardium, otherwise there were no indica- 
tions of disease. The intestines were perfectly healthy. 

Wax-cell preparations of blood from the heart and 

of fluid from the mesenteric glands 
in the blood, but didin^e wcrc uudcr obscrvation for four days, 
giand-flmd. rpj^^ blood Specimen continued per- 

fectly free from all moving particles whatever, and contained 
no distinct motionless bacteria ; whereas the gland-juice 
preparation was swarming with bacteria on the second day. 

Experiment LXII. — As the dog used in Experiment 
« * ^ 1 . 4 ^^ ^. XLVIII appeared to be vigorous and 

Material isjeoted. ordinary . n *5i ixi -■ • x 

aiTine^iution, 96hour8 old: m excellent health, he was again put 

under chloroform, and six drachms 
of the same fluid as was used on the previous occasion, but 
now fieurther advanced in decomposition, being 96 hours old, 
were injected into the left femoral vein ; on the third day 
he appeared to be perfectly well again, and when examined 
after being killed under chloroform, all the organs, including 
the intestines, appeared to be in a healthy condition. 

A wax-cell preparation of the blood and another of 
„ ^ ^ . ^ , ^ fluid derived from the mesenteric 

Iro bacteria developed in i i i . i i j* 

blood or gland-fluid prepara- glaUQS WCrO kept UUdor O DServatlOU 

for three days, but no moving bodies 
of any kind, monads or bacteria, were seen from first to last. 

ExPBEiMBNT LXIII.— The powerful dog used in Ex- 

Materialnaed 96 hours old- pcHment LX lookcd SO well OU the 

noresnit. foUowing day, as to be considered fit 

to undergo another operation, consequently having been 
brought under the influence of chloroform, six drachms of 
the solution of foecal matter used in Experiment LVII, now 
96 hours old, were injected into the remaining femoral vein. 

The animal very quickly recovered from this also, and 
on the third day was killed in order to note the condition of 
the viscera. No lesion whatever could be found. 

A drop of blood was carefully removed from the right 

No bacteria developed in cxtemal lliac vciu and placed in a 
blood or gland preparalions. wax-cell, and a drop of fluid from 

the interior of a mesenteric gland was similarly enclosed for 
observation. During the three days that they were thus 
watched, not a single distinct monad nor bacterium was 
seen in either of the specimens. 
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ExiPEEiMfiNT LXIV. — A large pariah dog was placed 

under chloroform, and an ounce of 

3ffAtorial used* a solution i-t i j* n • -n • 

of ordinary alvine discharge, tlie SamC SOiUtlOn aS USCd in Expcn- 
100 hours old: no effect. ^^^^ j^yjjj^ ^^^ ^ hundred hourS 

old, was injected into the right femoral vein. It continued 
drowsy for some time, vomited a large quantity of hilious 
matter, and by the next day was tolerably well. The wound, 
however, had assumed an unhealthy, sloughy appearance, 
so the animal was killed forthwith* There was no peri- 
tonitis, the intestines were normal in every way, so were all 
the other viscera, thoracic and abdominal. The bladder was 
fuU. 

A wax-cell preparation of a drop of blood removed 
Wo bacteria developed in ^0^^ the external iUac vein of the 
*^® ^^°°^ unwounded side, and a similar pre- 

paration of fluid pressed out of a mesenteric gland, were 
kept under observation for three days, during which period 
neither monads nor bacteria were seen in the former, but an 
abundance of white cells, whereas in the latter a few bacteria 
eventually appeared. 

ExPEEiMENT LXV. — A large healthy pariah dog was 
„ ^ _ , ^ , placed imder chloroform; and five 

Material used same as in j^«^-l.^« ^xf ^ • i xi /• . , 

last experiment : death in 2i oraciims 01 precisely the samc flmd 
^** ^ as used in the last experiment were 

injected into its left femoral vein. After the operation it 
seemed to be much depressed, and vomited several times. 
The animal continued in this condition for two^and-a-half 
hours, when it died. 

A post-mortem examination was immediately made, and 

it was found that the small intestines, though very pale 

externally, were internally deeply congested, and the lumen 

Congestion of viiu and of the gut chokcd with a scmi-fluid 

detaoEment of epitheUum. ^^^^^ SUbstaHCC, COUSistiug chiefly of 

detached epithelium, the individual cells being in a perfect 
state of preservation. Beneath this substance the villi were 
seen to be deeply congested, presenting a brush-like appear- 
ance. The stomach was healthy, and so was the large intes- 
tine. The mesenteric glands looked healthy, and so did the 
remainder of the abdominal viscera. There was no perito- 
nitis nor pleuritis, but there seemed to be some sli<>ht 
pericarditis. The lungs were collapsed and pale, and both 
sides of the heart contained fluid blood. 
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if.) — The injected material being five dat/a old. 

Experiment LX VI. — A powerful pariah dog was placed 
--,_,- ^ , ^, ^ under chloroform, and half-a-ounce of 

Material used^ soltLtion of, _ •ij» it n 

too^matter 120 houra old: the dCCOmpOSing SOlutlOU 01 fCBCal 

matter used in Experiment LIV, &c., 
was injected into the right median-basilic vein. During the 
operation the animal on two occasions ceased to breathe, but 
was each time speedily brought round by artificial respi- 
ration. 

On the following day the dog appeared to be perfectly 
well, and made his escape. 

(ff.) — The injecting material being seven days old. 

Experiment LXVII. — The dog referred to in the last 
experiment was caught towards the evening of the day on 
which he made his escape, and on the following morning 
placed under chloroform, when six drachms of the same 
fluid as had already been introduced into its circulation, but 
now two days older, which had since remained in an uncork- 
ed bottle, and was swarming with bacteria and vibriones, 
were injected into the other median-basilic vein. 

During the four succeeding days tl^.e animal was closely 
watched, but he appeared to have been in no way aflPected. 

Having been killed under chloroform, the viscera were 
Post-mortem: au organs Carefully examined, but no lesion 
bS^fcof^d^i^^^^ detected anywhqre, nor were there 

*^®®^- any signs of deposit in the lungs, 

liver or other organs. Three preparations of blood were 
obtained from a thoracic vein, and examined immediately, 
but not a single bacterium could be detected, nor were there 
any developed in the cells, although under observation for a 
week. 



B. — Experiments on the Introduction of Choleraic and of other 
Organic solutions into the Peritoneal cavity of animals. 

When the series of experiments on the effects of the 

introduction of solutions of alvine 
the^ae^BB o/expeSments re? dischargcs dircctly iuto the circula- 

oorded in this section. i.:^«* «« ««^^-j^j i«. xi.^ «. 

tion, as recorded m the previous 
pages, had been carried on for some time, we debated 
whether we should at once proceed to repeat similar experi- 
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ments with solutions of various other organic and of inor- 
ganic substances, of acid, alkaline or neutral re-actions, or 
whether we should continue to use the same infecting 
medium, varying the mode by which its introduction into the 
system was eflfected. 

Having satisfied ourselves that putrefying matter intro- 
duced directly in the blood, did very frequently exert as 
direct an action on the mucous membrane of the small 
intestine, as for example, mercury exerts on the mucous 
lining of the mouth and on the salivary glands, or as atropia 
and calabar bean exert on the iris, we yet felt convinced 
that the physiological phenomena evoked, and the patholo- 
gical changes induced, were not those of cholera, although 
appearing to present a certain though, distant, relation to 
them. 

Although, some remedial agents act in pretty much the 
same way, no matter how introduced into the system, whether 
by the mouth, lungs or through the skin, such as mercury 
and turpentine, the former increasing the salivary secretion, 
and the latter the urinary, still, their actions are to some ex- 
tent modified by the mode of administration. We were, 
therefore, anxious, in the first place, to ascertain whether the 
introduction of precisely the same media, through some other 
channel, would modify their action on the system, in such 
a way as to bring the results to approximate more closely to the 
features presented in cholera, and in the second, whether the 
effects produced by one kind of alvine discharge could, in any 
way, be distinguished from those of another. 

With these ends in view we conducted the following 
series of experiments on the effects of the introduction of 
organic fluids into the peritoneal cavity.* 

Experiment LXVIII. — A large, healthy pariah dog was 

An ounce of choleraio mate- P^* Uudcr thc influCnCC of chloroform 

j1?t>d'^Sto''''th2^?,<?iSi^- at 8-30 A. M., and one ounce of chole- 
cavity of a dog. j^q cvacuation in a state of decom- 

position (having been kept for 96 hours) was injected into 
the peritoneal cavity. Previous to injection a preparation of 
the blood was mounted in a wax-cell ; shortly after the oper- 
ation the animal was observed to suffer from well marked 
rigors, which recurred at intervals throughout the course of 
the day. 



* The results of introdaction of tuch materials into the system through the macoos 
memhrane of the lungs will he mode the subject of experiment shortly. 
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It remained in a state of extreme depression, lying in a 

semi-drowsy condition, and neither 
h^l^e^^SSI&t^SL^SS^'^ whining nor showing any other symp- 
"^*°^**** torn of pain or uneasiness. A close 

watch was kept on the symptoms throughout the whole day, 
but nothing new presented itself; there was no passage of 
urine, nor of dejecta, and the only change observed was a 
gradual increase in the depression and drowsiness. Towards 
evening the animal appeared to be rapidly becoming weaker 
and could not stand on its legs, but the limbs were quite lax 
and showed not the slightest evidence of cramps. It seemed 
to suffer from thirst, and drank water freely when c^ered to 

it. 

As it appeared to be very improbable that life would be 
^.« ^ ^ 1,1 ^^..^ prolonged until the following mom- 

Killed nnder ohloroform. • i i /• . ^, . . 

mg, chloroform was again adminis- 
tered at 7 P. M. and continued until respiration had ceased. 
A post-mortem examination was then performed immediately 
with the following results. 

On opening the abdomen the cavity was found to be 

Post-mortem appearance '• S^f^^^cd with SanguineOUS ftuid. 

l^^^^^l^imj^^^f This flmd was subjected to careful 
^iSt8*°*^^® amoeboid bio- microscopic examination. It contained 

a few red blood-corpuscles and myriads 
of very active amoeboid bioplasts, which in many cases, until 
their movements and changes of form were observed, 
presented a curiously marked resemblance to cylindrical 
epithelial cells. Many others, however, were ragged in out- 
line, and passed off into long thread-like extensions. The 
fluid surrounding the cells was very clear, hardly any mole- 
cular matter could be detected in it. 

But only very few monad.. ^^ ^^^ ^^^^ ^^^ ^j^^^^ ^^ ^ mmXltQ 

tremulous monad to be seen. 

The peritoneum and mesentery were intensely injected 
^ ., . . ^ ^ and thickened, but there was no dis- 

Fentonenm mjected. .> , -i i»^i_ n ti 

tinct evidence of the presence of soud 
exudative flakes between the viscera. 

The stomach contained about ten ounces of glairy fluid, 
its mucous surface appeared to be perfectly healthy, there were 
no points of extravasation present, and the vessels were not 
injected. The duodenum also appeared to be healthy and 
smau intestines coated conta^incd some bHious fluid. The mu- 
St^saSd^bfood^whiSh^^ cous membrane of the jejunum was 
clu^s^SlStfiS^f' pSSfec^t^hSS; coated with a dark layer of what ap- 
*^y- peared to be inspissated blood. This 
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layer became more and more marked lower down, and attained 
its maximum development in the ileum, where it was of the con- 
sistence of treacle and of a dark tarry colour. This dark layer 
^, ,. ^ ^ . could be pealed oflF the surface of the 

This coating ceased about ^ ^ , • j « i j . 

a foot above the iieo-coeoai mucous membrane, leavmg the latter 

dry, but otherwise quite healthy in 
appearance. The tarry coating ceased abruptly about a foot 
above the ileo-coecal valve and was replaced by one composed 
of the common, whitish, gelatinous mucus normally lining the 
intestines in dogs. The mucous membrane here also appeared 
quite healthy, and there was neither extravasation nor any 

evidences of detachment of epithelium 

,iNo eztravasation, but much . rrw. n /» xi i 

thickening of the mucous prCSCUt. The Walls Of the lOWCr ex- 
membrane, i "J. i? J.'L •! J XT- If 

tremity of the ileum and those of 
the appendix vermiformis were considerably thickened. The 
large intestine appeared healthy internally. 

The tarry and pale mucous coatings on the interior of 

Microscopical appearance the Small intestine, together with the 
of intestinal exudation. subjaccnt laycrs of the mucous mcm- 

brane, were subjected to careful microscopic examination. 

The tarry layer consisted of a gelatinous, molecular, more 

or less fibrUlated basis identical in appearance with that of 

the normal flakes of intestinal mucus. In, and on this, were 

innumerable blood-crystals, a few indistinct bioplastic masses 

and various particles of intestinal con- 
Absence of red blood-oor- i i j_ it •j.vi "i_ « 

pusdes, but a profusion of tcuts toffcther With large numbers of 

blood-crystals. -iwr ? • i j "ui j ^ 

ova. Not a smgle red blood-corpuscle 
was visible in spite of the extreme profusion of blood-crystals, 
and the distinct sanguineous hue, that even the thinnest 
layers, into which the material could be spread out, retained. 
The whitish grey coating, replacing the former one at the 
lower end of the ileum, was identical in appearance and 
structure with it, minus the red colour and the abundant 
blood-crystals, and was, in reality, what it appeared to be at 
first sight, namely, the normal thick mucus of the gut. 

The material scraped from the mucous surfaces beneath 

these layers consisted entirely of dis- 

The subjacent layer when j. j i • i • i 'av t i ii j 

scraped consisted of normal tiuct Cylindrical epithelial ccUs and 

epitnelial cells, and villi. i»-iJij -it if i.»i. 

of detached villi, many of which 
showed their epithelial coating firmly and evenly attached, 
even, after the violence to wMch they had been subjected. 
There was not the slightest resemblance between the 
Not the sughtest resem- microscopic characters of this layer 
cteiefemlnfsonhe'SJSd^^ and thosc of the superincumbent one, 
tive and mucous layers. whether the latter were of normal 
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aspect as at the lower end of the ileum, or deeply blood- 
stained and tarry as further up. 

The liver was dark in colour and very full of blood, but 
Bemoining abdominal via- ^^ farther change could be detected 
o©ra healthy. ui it. The remaining abdominal or- 

gans were congested, but no special lesion could be detected 
in any of them. The bladder was full of urine. 

On opening the thorax, the pleural cavities were found 
^ , _, ^ , ^ to be free from fluid. The lun£» 

Thoracic Tiaoera healthy. „ j j i. m.v, • x _j_ 

were collapsed and healthy m texture. 
The heart was healthy, the right cavities fuU, but not 
distended with fluid blood, and the left auricle and ventricle 
empty. 

A preparation of blood from the right side of the heart 
^ „ , was mounted in a wax-cell and set 

^ Wax-oeU preparations of -j i» i» ^.i • j_f i 

blood firom the heart were set aside lor further exammation, alon? 

ftsideand .., ., j. , . ^^ 

With the preparation procured previous 
to the operation. Both preparations were examined on the 
following morning at 9 A. M., when the one had been kept 
for above 21 and the other for about 14 hours. On exami- 
nation the former was found to be quite free from bacteria, 
and to contain very abundant bioplasts in the pus-like condi- 

when examined on the *^^^ prCVioUsly aUudcd to, whilst the 

with^^J'cS^SSSrbS 1^**^^ ^^y differed from it in there 

being rather fewer bioplasts free in 
the serum. They were again carefully examined two days 
subsequently. They both remained very fluid in consistence, 
very few bioplasts were present in a diistinctly defined con- 
ueither. monad, nor bac dition, they wcre aggre^ted in masse^ 
th^Sfc^S^^pSSL.*^ and appeared to be rapidly undergoing 

disintegration. Neither bacteria nor 
active molecules could be anywhere detected in either prepara- 
tion. On subsequent examination the only changes observed 
in either specimen were gradual disintegration and there was 
no development of bacteria in thenu 

ExPSBJMBNT LXIX. — ^At 12 noon of the same day in 
AAotmoeofohoieratemate- wMch the preceding experimcut was 
i^^^S^^to^JS^^ performed, chloroform was adminis- 
ty of a do«. tered to another large healthy pariah 

dog, and about one ounce of the same choleraic material 
was injected into the peritoneal cavity through a canula. 
The dog soon recovered from the primary effects of the 
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operation, and was not affected by such distinctly marked 
rigors as the former animal had been. 

His general demeanour, however, was precisely similar 

Besnlt: depression; neither tO that obscrved aS the rCSult of the 

cramps nor purging. othcr Operation ; he was profoundly 

depressed, lying perfectly quiet and neither whining nor 
showing any other indication of pain. Neither foeces nor 
urine were passed throughout the whole day, and there were 
no evidences of spasm of any of the muscles. As he 
appeared fully less depressed than the other dog, it was de- 
cided to allow him the chance of surviving until the next 
morning, and his condition at that time had not materially 
altered, the only change perceptible being an apparent 
increase in the depression. 

Chloroform was, accordingly, again administered at 
^.„ ^ ^ ^, ^ 7-30 A. M., 19i hours after the opera- 

Killed under cMoroform. . . -i j i -i • • j j • • i 

tion, and the administration carried 
on until respiration ceased. 

The abdomen was opened before complete cessation 
■Po«f T«n^««, -««-.«-«^ ^^ respiration and circulation.. The 

Fost-mortemappearanoes. ,, ^ .., -. -Ji/i.i/. 

cavity was distended with fluid of a 
somewhat less marked sanguineous hue than that present in 
the previous experiment, but, otherwise, it presented the same 
characters both to the unaided eye and when subjected to 
microscopic examination. The peritoneum, both visceral 

Peritonitis, with sanguine- ^ud parietal, presented well marked 
ous fluid in the cavity. gjg^^g ^f inflammation, and the vessels 

on the intestines were highly injected and very red. 

There were a few shreds of soft lymph diffused over the 

surface of the liver, which, on micro- 

Shreds of exudation over the • • i.* ^ i j^ 

liver, crowded with corpus- scopic examination, wcro louud to 

oles, identical in appearoace • a. /• x* a 

with those found in cholera- cousist of aggregations of morc or 

dejections. i ■■ • i " ^ i -j x* i • 

less spherical corpuscles, identical m 
appearance, and probably also in nature with those present 
in such abundance in the fluid after the active, vital, amoeboid 
movements had ceased. The resemblance of such shreds of 
soft lymph to the flocculi contained in choleraic evacuations, 
cannot fail to strike any observer even at the first glance. 
The mucous membrane of the stomach was healthy. 
The small intestines coated The duodcuum was also uormal in 
5'^cS.^VS?gt^^^dnS^ aspect, and contained a Uttle bile, 
fluid, except rjs^Q jcjunum and ileum presented 

precisely the same phenomena as those present in the 
previous case, but to an even more marked degree, as, 
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towards the middle of the ileum, the cayity of the gut 
contained tarry fluid in. addition to the sanguineous 
coating of the mucous memhrane. Towards the lower 

for a few inches above iiao- extremity of the ilcum the walls of 
eoBoai valve. ^]jq intestine appeared to he consider- 

ably thickened. For a few inches above the ileo-coecal 
valve the tarry coating was absent, and was replaced by a 
layer of the normal thick intestinal mucus. 

Specimens of these layers, and of the mucous membrane 
_ beneath them, were, in this instance 

ICncoua coat not aifeoted. i i« n • -i ji x-u 

also, carefully examined under the 
microscope, and their nature was found to be precisely 
similar. Here also the effusion had taken place without 
impairing the integrity of the epithelial coat of the mucous 
membrane in the slightest degree, the latter presenting a 
remarkably dry and firm aspect when the exudative layer 
was peeled off from it, and it was most remarkable to observe 
the very small number of epithelial cells which adhered 
to the latter in spite of the violence involved in the separation. 

The large intestine contained a larger quantity of dark 
iiarffe intestine not distino- colouTcd fluid than was present in the 
tiy affected. prcvious casc, but the gut was not 

affected in any way equally with the small intestine. 

The rest of the abdominal organs were congested, but 
showed no other lesions of any kind. 

The bladder was full. 

The heart was healthy in appearance. A specimen of 
wax-ceu preparation of ^^00^ fpom the right ventriclc was 
ieuoo<^eB;S^^he^o^. mouutcd in a wax-cell. When exa- 
but no bacteria. mined, eight hours after preparation, 

it was found to contain a considerable number of leucocytes, 
some of which were of large size, whilst others were still 
exhibiting amoeboid movements. No distinct evidences of 
the presence of bacteria could be detected, although they 
were especially searched for with a ^th immersion lens, nor 
did any appearances of the development of such bodies pre- 
sent themselves during the next four days, whilst the pre- 
paration was kept under observation. 

ExPEEiMENT LXX. — A large healthy pariah dog was 
_ , put under the influence of chloroform 

Choleraic material seven ^i -,-, t^r\ j^^ i» 

days old, injected into the at 11-30 A. M., and OUC OUnCC OI a 

omin cavity. watery solution of the sediment of 
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the choleraic evacuation employed in the two preceding 
experiments, and which had now heen kept for seven days, 
was injected into the peritoneal cavity. 

The animal appeared to he very little aflfected hy the 

Noreauit. Operation, had no rigors after it, 

showed no symptoms of pain, and in the afternoon ran home 

along with the servant, who had the charge of the dogs to 

his hut in a village, about half a mile oflF. On the following 

mued under ohioroform. morniug he was brought back, and 
24 houra after operation. ^t tWs time also appeared in no way 

affected by the operation. Chloroform was administered until 
respiration ceased, and a post-mortem examination was then 
immediately performed, nearly 24 hours after the injection 
had taken place. 

On opening the abdomen about three ounces of pinkish- 
grey fluid were found in the peritoneal cavity. The mesentery 

was thickened and iniected, and there 

Post-mortem appearances; /» iixi. r cl 

very slifirht peritonitiB ; via- WCrC a tCW Small patCnCS 01 SOtt 

cera he thy. lymph ou the Kvcr. Thc walls of the 

intestines appeared to be slightly thickened, but they were 
otherwise normal in appearance. The bladder was distended 
with fluid. The rest of the abdominal and thoracic viscera 
appeared to be quite healthy. 

Experiment LXXI. — A strong, healthy pariah dog was 

put under the influence of chloroform 

of^<SiS??^?o?4f "SS^e^ at 8 A. M., and half an ounce of a 

thS^abdtomiSlfo^ty?®'^ ^^ solutiou of a normal evacuation was 

injected into the peritoneal cavity. 

The solution had been prepared three days previously, and 

was in an active state of decomposition. 

The dog was kept under close observation for seven 
hours, during which it showed no marked symptoms of any 
kind, and then went home with the man in charge, walking 
along with him without manifesting any symptoms of pain 
or inconvenience. The man brought its body next morning 
and stated that, soon after he took it to his house, it suffered 

from severe rigors, and that it died 

Death in about 15 houra. ^^^^^ ^j^j^^ ^^^^ aftcrWards without 

having shown any other decided symptoms. 

There was no vomiting, and no evacuations were passed 
subsequent to the operation. A post-mortem examination 
was performed eight hours after the occurrence of death. 
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On opening the abdomen, extensive signs of peritonitis 

presented themselves. The cavity 
Post-mortem appearance., contained an abundance of fluid of a 

reddish tint and somewhat thick consistence. When sub- 
T> ^^. ^ ^ <^ . _.. . jected to microscopic examination, it 

Beddlsh. fluid in peritoneal •* « ^ . i*\ « iii-i 

cavity, containing a^few red waS fOUnd tO COUtam a ICW red blOOd- 
DloodoorpuBcles, and nnmer- i •■ 

ouB puB-fike cells, with bao- corpusclcs, and vcrv numerous granu- 

vena anci viononos. ^ *iiii* t • 

lar pyoid cells of a more or less cir- 
cular form. They were all perfectly motionless, seemingly 
dead, and the fluid surrounding them was crowded with 
active bacteria and vibriones. 

The interior of the small intestines presented the appear- 

ances previously described in Experi- 
teTt&^e*xS5tiorf f^ ments LXVIII and LXIX. There 

inchesatoveUeo-coecalvalve. ^^ ^ cOUtinUOUS COatiug of a dark 

tarry aspect beneath which the epithelial surface appeared 
quite healthy. As before, about six inches of the ileum, 
immediately above the ileo-ccBcal valve, was unaffected. The 
large intestine also was covered with a coating of tarry 
material. 

No other noteworthy lesion was to be found in any of 
the abdominal or thoracic organs. There was no pleurisy. 

Specimens of blood from the right ventricle were found 

Blood from the heart con- to coutaiu a fcw bacteria, wheu sub- 
tained a few bacteria. jectcd to carcful examination under 

a jVtli immersion lens. 

Experiment LXXII. — An extremely powerful pariah 

Six drachms of beef soin- dog was, with much difficulty, brought 

putV^ect^Uo&eJI^f. under the influence of chloroform at 

foneai cavity. g j^^^^ ^^^ about six drachms of a 

decomposing solution of beef was injected into the peritoneal 
cavity. The solution had been prepared ninety* six hours 
previously, and at the time of the injection was of an in- 
tensely fetid odour and swarming with active bacteria and 
short vibriones. 

The dog was somewhat dull and depressed throughout 

No special symptoms: kill- the COUrSC of the daV, but OU the f Di- 
ed under chloroform 24 hours 1 • • 1 1* 1 J. J. 

after operation. lowmg mommg hc did uot appear to 

have become any worse, and was still so strong, as to give 
much trouble whilst chloroform was again administered 
until the cessation of respiration. 

A post-mortem examination was then performed at once, 

Post-mortem appeaj^ances : 24 hours after the injcction of the 

S^^^th^'SSSbowf bodiSS; fl^id had taken place. On opening 

but at first ii^Q abdomen the cavity was found to 
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contain about two ounces of red serous fluid almost resem- 
bling pure blood in appearance. A preparation of this fluid 
was mounted in a wax-cell and examined one hour after- 
wards. It was then found to contain numerous red blood- 
corpuscles and myriads of active amoeboid bioplasts, but no 
bacteria could be detected in it although they were specially 
searched for under a f th immersion lens. 

On the following day, however, there were plenty of 

no bacteria, which how- activc bactcria present. The red cor- 
ever were plentiful next day. p^sclcs remained Unchanged ; but the 

bioplasts had lost all amoeboid motion, had assumed a more 
or less spherical form, and were in process of disintegration. 
By the following morning the activity of the bacteria had 
ceased, and shortly afterwards the preparation dried up. 

The intestines were congested externally, and their in- 
. ^ ^ temal surface presented patches of 

Intestines contained tarry j-i i ^» rn • i 

Banguineoua eflPasion ; other thC tarrV SaUffUmeOUS CffuSlOn dcS- 
visoera healthy. '-l j • • x -l t 

cribed as occurrmg in the preceding 
Experiments Nos. LXVIII, LXIX, &c. The appendix 
vermiformis was of very large size, but appeared to be quite 
healthy. The rest of the abdominal and thoracic viscera 
appeared not to be affected in any way, and the bladder was 
full of urine. 

A specimen of blood from the right ventricle was 
mounted in a wax-cell and examined an hour afterwards. 

No bacteria appeared in a No mOUads Or bactcria COUld be dc- 
wax-cell preparation of the i i i » •! t , •» ■% nii* 

blood. tected m it, but an abundance of deli- 

cate, active white corpuscles were present. The preparation 
was kept under observation for some days, but there was no 
indication of the development of bacteria in it. 

Experiment LXXIII. — ^A healthy pariah dog was put 

^ under the influence of chloroform, 

Four drachms of fresh j/» i -u i»i.t-i3»Ji» 

peritoneal fluid injected into and four drachms of the nmd from 
fhe abdominal cavity. ^^^ peritoneal cavity of the dog of 

Experiment No. LXXII were injected into the abdomen. 
The fluid had been obtained at the post-mortem examina- 
tion in the above experiment, which was performed immedi- 
ately before the injection took place. 

The animal rapidly recovered from the influence of the 
chloroform, and appeared to be little affected by the opera- 
tion. It remained quiet during the 

Death in about 12 hours. ^ v . -^ . p • 

day, showing no symptoms of pam, 
or of cramps, but it vomited once or twice. Death occurred 



L 80 ] 

during the early part of the night, and a post-niartem exami- 
nation was performed on the following morning. 

On opening the abdomen, the peritoneum was found 

Postmortem appearaaoes } to be extremely Congested, and the 

fluid in peritoneum ^^vity Contained a considerable 

amount of sero-sanguinolent fluid. A preparation 
of this fluid was mounted in a wax-cell as usual and examin- 
ed about an hour afterwards. It was then found to be 
swarming with very active bacteria, and to contain a few red 
crowded with bacteria and blood-corpuscles, together with nu- 
;&c?nt^^daSti?e^^^^^^^ mcrous smaU pyoid corpuscles in a 
®^®*- state of disintegration. When again 

examined, after the lapse of a few hours, the bacteria were 
observed in unimpaired activity, and the breaking up of the 
pyoid corpuscles appeared to be progressing rapidly, many 
of them containing from one to three granular rings or 
Nuclei in their interior ; whilst in many such cells the mole- 
cules between the rings or Nuclei and the outer pellicle were 
in active swarming motion. 

On the following day almost all the corpuscles had disap- 
peared or had become uniformly granular, and the movements 
of the bacteria had become more sluggish. The preparation 
was kept under observation for several days ; but the only 
further changes observed to take place in it were a progres- 
sive disintegration of the granular corpuscles and a gradual 
diminution in the activity of the bacteria. 

The intestines were coated internally with a sanguineous 

mtefltines coated with a layer of a dccp prune-juicc colour, 
prune-juioe-iike substance. rjyj^Q ^.^g^ of the abdominal visccra ap- 
peared to be unaffected. On opening the thorax, there was 
found to be no pleurisy ; the pleural cavities contained no 

Pericardium Injected and Auid, and the lungS WOrC qultC 

contained reddish fluid. healthy. The pericardium was inject- 

ed and contained reddish serous fluid. The heart was 
normal. 

A preparation of blood from the right ventricle was 
mounted, as usual, in a wax-cell. When examined, about 
an hour afterwards, nothing abnormal was detected in it. 
After the lapse of a few hours, the preparation was again 
m a wax^eu preparation of examined. Orjstals had begun to 
tiSt'^e^dSt^-^^butTSa^^ form along the margin; there was 
briones gradually appeared ; Qjjjy g^ narro w ring of free scrum, and 

very few white corpuscles were visible. At first no monads 
or bacteria could be detected ; but a rapid development of 
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very delicate vibriones took place, whilst the preparation was 

under observation. They were elongated, of extreme tenuity 

and of great activity. On the following day the serum was 

^ ..^ , ..X • ^ swarming with the bodies described 

but the light reginred oare- i ^i . ^ , . 

fill adjustment. Si order to abovc. They remained very active, 

see tliexxi* iji«ii« § * 

and their dencaey was so great as to 
necessitate most careful management of the light, in order 
to render them visible. No further development occurred ; 
and the only changes subsequently observed were gradual 
diminution in the activity of the vibriones together with 
breaking up of the small number of white cells present in the 
serum. 

ExFEBiMBNT LXXIV. — ^Whilst the post-mortem examin- 
^ ^ ^ _. ation described in the previous expe^ 

An ounce of fresh periton- . . •■ • i» ^ • 

eai fluid injected into the ab- nmcut was being performed, a svnnsre 

dominal cavity. zsit j ..-■ H^ /i -j j. • j • 

was filled with the flmd contamed m 
the peritoneal cavity, and another powerful pariah having 
been subjected to the influence of chloroform, about one 
ounce of this fluid was injected into the abdomen. During 
the operation, respiration and circulation ceased for a short 
_, ^. , - - time, but they were easily re-estab- 

Death inShours. t t_ j j xi. *^ i -ji "^ t 

lished, and the dog rapidly recovered 
from the influence of the chloroform. At first, it appeared 
to be very little aflEected by the injection; but it rapidly 
passed into a state of extreme depression, and died five hours 
after the operation. 

A post-mortem examination was performed two hours 

after death, with the following re* 
jA^^^^^'SSSSt^'' suits. Rigor mortis had just begun to 

set in, but the tissues were still warm. 
On opening the abdomen, there was found to be very marked 
peritonitis. There was a large quantity of red fluid in the 

abdominal cavity. 

When a preparation of this fluid mounted in a wax-cell, 

blood contained active bac. was examined an hour after its re- 

JS2ffake"SSS»u^*SSd *SSC moval from the body, it was found 

globules. ^Q i3Q crowded with minute, slightly 

moving bacteria and monads, and to contain masses of 
very small disintegrating pyoid corpuscles, together with 
numerous free oil-globules. The preparation was kept under 
observation for several days ; but no further developments 
occurred, and the activity of the bacteria gradually ceased. 
The intestines were rough and injected externally ; but, when 
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laid open, they did not show nearly bo mueh of the prune* 

Intestines ooated with s juice ozudation as had been observed 
prunejuice-uke substance. jj^ ^ther provious instancos. The con- 

dition of the mucous surface as regarded exudation closely 
corresponded with that observed in the case of the dog, 
into the peritoneal cavity of which decomposing beef-juice 
had been injected {vide Experiment LXXII). The rest of 
the abdominal organs appeared to be quite healthy. 

On opening the thorax, there was found to be well 

Thoracic viscera: injected niarkcd injectiou of the pcricardium, 
appearance of pericardTum. especially ou its cxtemal surfacc ; but 

tlie pleuraB lungs and heart were unaffected. A preparation 
of blood from the right ventricle was examined an hour 

Blood fau of minute active after wards, and was found to be full 
particles. ^f ygj.y minute activc particles. No 

farther development of these bodies was detected during the 
subsequent few days in which the preparation was preserved. 

Experiment LXXV. — Chloroform having been ad- 
A solution of normal eva- ministered to a strong healthy pariah 

ciiation, six hours old. inject- •. n i • 

ed into the abdominal cavity. UOg, an OUnCC Ot a decomposing 

solution of normal evacuation was injected into the peritoneal 
cavity. The solution employed had been kept for six hours 
in a wide-necked bottle which was loosely plugged with 
cotton- wool, in order to keep flies and other insects out. 

The animal rapidly recovered from the influence of the 
chloroform and showed no symptoms of pain or of cramps, 
but after some time it passed some bloody mucous evacu- 
ations. 

It was killed with chloroform fourteen hours after the 

After passinir mucous injcctiou, and ^post mortem examin- 
S*hToMmT"!4 hoS^s^SftS ation was performed at once. On 
operation. Opening the abdomen, the peritoneum 

was found to be intensely inflamed and thickened, and flakes 
of soft lymph were adhering to the liver and other viscera. 

Post-mortem appearances : Tlie cavity Contained about a pint of 
peX"SeSS;"c?owdid^^ sangumeous fluid. A preparation of 
granular corpuscles : ^his fluid in a wax-ccU was examined 

two hours subsequent to its removal from the abdomen ; it 
was found to consist of a clear fluid crowded with bodies 
resembling the white corpuscles of the blood, and containing 
numerous red blood-corpuscles also. More than half of the 
white cells were stil actively emitting long stringy protru- 
sions. There were numerous delicate filbrinoid threads 
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netted through the preparation, but although a careM 

search was made for them with the ^th immersion lens, 

Bacteria developed in the neither bacteria nor vibriones could 
course of a few hours. \^q anywhcrc discovcred in it. Three 

hours afterwards, however, a few motionless bacteroid bodies 
were observed in it, and twenty-four hours after, a few 
moving bacteria were present, and the field was covered 
with elongated motionless vibriones (LeptothrixP). 

When the small intestines were laid open, the ileum 

Except immediately above immediately abovc the ileo-coecal 

testofwaTcoat^d^thfa^ valvc was fouud to prcscut a per- 

sttbstauce consisting of fg^j^jy normal aspcct, but throughout 

the rest of the gut the mucous membrane was coated with 
a tarry layer similar to that observed and described in several 
previous cases. As before, this was found on microscopic 
examination to consist of the normal tough intestinal mucus 
crowded with blood-crystals and containing a few white 
„ ^, ^ . , ^. granular cells, but entirely devoid 

Mucus, blood-crystals, white ^n n,, n i i*^«iit-i 

granular cells, but no red cor- 01 red blood-corpusclcs and epithelial 

puscles nor epithelial ceUs. ,, rni i>lij^/» 

cells. There was no detachment of 
epithelium, and on peeling off the bloody, mucous layer, 
the epithelial coat was exposed quite intact and merely 
characterised by a certain dryness of appearance. The large 
intestine was unaffected, and the rest of the abdominal organs 
appeared to be healthy. The bladder was full of urine. 

On opening the thorax the lungs and pleurae were found 

Pericardium injected with to be perfectly healthy, but the peri- 
deposits of lymph on its sur- t-^ ••i.jji.i. 

fcce. cardium was injected, and there were 

deposits of lymph on its surface. The heart did not present 
any abnormal appearances. 

A preparation of blood from the heart was, as usual, 

mounted in a wax-cell. When ex- 

At first no monads were • i i nj. j i 

visible, but they developed auuned, an houp aiterwards, no traces 
'^^^^ ® *^' of monads or bacteria could be detect- 

ed in it. Three hours subsequently it was again examined, 
and one or two moving molecules, together with some still 
ones, were then detected, whilst very few white corpuscles 
had crawled out into the serum. On the following day there 
was an abundance of active bacteria iu the •serum ; they 
continued in motion throughout that day, but had all 
become still when the preparation was again examined on 
the subsequent morning. 
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Experiment LXXVI. — A very powerful pariah dog was 

An ounce of neritonitio put Under the influence of chloroform, 

m^u^ abdSLSioo^^!^'^ *^^ ^^® ^^^^® ^^ *^^ peritonitic fluid 

obtained from the abdominal cavity 
of the dog of Experiment LXXII, and which had been 
previously employed in Experiment LXXIII, was injected 
mto the peritoneal cavity. This fluid had been kept in an 
open galUpot for thirty-six hours at the time when the 
injection was performed. 

The dog rapidly recovered from the influence of the 

jTo marked eflbot. chloroform, and remained somewhat 

dull and sluggish throughout the 
course of evening. It did not, however, show any symptoms 
of pain or cramps, and on the following morning, about 
fifteen hours after the injection, it did not appear to be any 
worse. 

It was accordingly killed with chloroform, and a post' 

Kined under chloroform. 15 movtem examination was performed 
hour, after operation. ^t oncc. The appearances which 

presented themselves did not differ materially from those 
described in connection with the preceding experiments. 
Preparations of the peritoneal fluid and of the blood were, 
as usual, mounted in wax-cells. The peritoneal fluid was 
examined an hour after its removal from the body, and 

Post-mortem appearances: ^aS then found tO COUtain an 

£^ld^,StiVe*^bactSria "S^d abundancc of minute active bacteria, 
active ragged bioplasts. There wcre also numcrous bioplasts 

and red blood-corpuscles, the former of irregular shape, 
and showing slow changes in form only. Three hours 
afterwards the bacteria continued in activity, the bioplasts 
were very ragged in outline, and there were now numerous 
groups of deUcate, beaded, motionless threads resembling 
leptothrix, present. On the following day these threads 
had disappeared, and the preparation was crowded with, 
bacteria and monads, some of which were motionless, whilst 
others were in full activity. 

The preparation of the blood was also examined an hour 
after it had been set up. It then showed no distinct 
Thebiood contained a few bactcria, but Contained numerous 
active bacteria. • mmutc, motiouless moleculcs. It 

was again examined after an interval of three hours, and a 
few active molecules, together with two very active short 
vibriones, were observed in the serous ring. Only two or 



[ 85 ] 

three white cells had crept out. A second preparation, 
however, at this time contained an abundance of free white 
cells, and showed neither active molecules nor bacteria. On 
the following day the former preparation showed some 
patches of still molecules : the latter now contained a few 
active bacteria. No farther developments occurred in either 
of these preparations subsequently. 

ExPEKiMBNT LXXVII. — A healthy pariah dog was put 
under the influence of chloroform at 8-30 a. m., and half an 

, ^ ^ ounce of peritonitic fluid which had 

Half - aa oiinoe of fresh . -i • j i i n i i 

Seritonittofluid injected into unmcdiately Defore bccn removed 
le abdominal oaTity* n ,-* 11 ••■ •! /»ji 1 

from the abdominal cavity of the dog 
of Experiment LXXV was injected into the abdomen. The 
animal appeared to be somewhat duU and depressed for a 
short time, but in the afternoon it seemed to have entirely 
recovered from the effects of the operation. It continued in 
-«. ^ ^ ^ ^„ . apparent health throuffhout the follow- 

TTo marked effect; killed ^'■^ 1 1 ^ii 1 •ii t 1 

under chloroform 48 hours lUff daV, and WaS killed With ChlorO- 
after operation. «*=' n 1 • ac> t 

form on the next mormng, 48 hours 
after the injection. 

A post-mortem examination was performed at once, but 

•No peritonitifl;aii the or- ^o Icsious could be detected. There 
gans healthy. ^^^ j^q peritouitis, and all the organs 

were quite healthy in aspect. 

Experiment LXXVIII. — A large healthy pariah dog 
An onnce of a. solution of was put uudcr the influence of chloro- 
inu) the ab^minS'oa^tl? ^ fonu, and an ouncc of the superna- 
tant fluid of a solution of healthy evacuation was injected 
into the peritoneal cavity. The solution was that employed 
in Experiment LXXV, and was at the time of injection 72 
hours old. It had been retained as before in a wide-necked 
bottle plugged loosely with cotton-wool. 

The dog was dull and depressed during the day, but 
-No marked effect : 24 hours drank Water frccly in the evening, 
l!i*aki*put*Sde^cwoTO^ and on the following morning, 24 
BMTked peritoStSeidSent. ' hours after the Operation, it appeared 
to be perfectly well. It was, accordingly, again put under 
chloroform and the abdominal cavity opened. There was 
considerable inflammation of the parietal peritoneum, the 
mesentery and intestines were intensely injected and inflamed, 
but there was no fluid present. 
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A loop of the small intestine was ligatured, the ligatured 
, „ , ^ portion filled with tepid water, by 

A loop of arut liffatured, ^ « • j -i ' • ± i t 

mied wfth water, and retupn- means oi a pointed Syringe introduced 

ed into the abdomen; and Ohio- ., i l^ n i j-i , 

poform continued for an hour. turOUffh thC WaUs, and the ffut rO- 
when the animal was killed. . S a a\ i-i i>i 

turned to the abdomen which was 
then sewn up. The administration of chloroform was then 
continued and the animal died under its influence aftQp an 
hour. 

A post-mortem examination was performed about half 

poBt-mortem appearances: ^^ ^our after death. The interior 

^ISr%^^e5r th? RlJ^Vd surface of the small intestines with 

JSa^'co^^^d ;?S^ ftS^cl^'l)^ the exception of the ligatured" loop 

loose epitheuum. ^^g intensely congested, the latter 

portion had lost all traces of congestion, presented a mace- 
rated appearance, and was covered with a layer of soft pale 
loose epithelium. No other changes obseryed. 

Experiment LXXIX. — A healthy pariah dog was put 
^^ ^ ^ , . under the influence of chloroform. 

An ounce of fresh choleraio ■, #* i i • 

evacuation injected into the and oue ounco 01 a choleraic cvacua- 

abdominal oayity. .. ■l»-it_i"i i-l 

tion, which had been passed by a 
patient in hospital a few minutes previously, was injected into 
the peritoneal cavity. The fluid employed was the same as 
that used in Experiment I of the series of injections into the 
veins, and the two operationswere performed at the same time. 
The animal appeared to be very little aflfected by the 
No result. KiUed 24 hours Operation, continued in the same con- 
after operation. ditiou throughout the couFsc of the 

day, and on the following morning, 24 hours after the injec- 
tion, seemed to be quite well. 

It was, accordingly, again put under the influence of 
, ^ ^, chloroform and the abdominal cavity 

Placed under chloroform 24 i t^ j. • t i i 

hours after operation and the OpeUCd. It Contained aU abuudan 06 

abdomen opened ; there w^as -^ ■,, .-. . /i*! i*i 

intense peritonitis; the of VellOWlSh Watcry lluid, Whlch, 

watery fluid in peritoneum "^ . • • i • 

fuu of exudation-cells and ou microscopic cxammation, was 
bacteria. fouud to bc full of cxudation-cells 

and perfectly free from bacteria. The parietal peritoneum 
was densely injected and showed distinct evidences of heal- 
ing peritonitis. 

The small intestine was deeply congested. A loop of 

The preparation was reserv- it haviug bcCn ligaturcd, a SOlutioU 

theciose^of a4*^ho^s®8howed of Salt and watcr was injected into 
^abundance of active bacte- the Hgaturcd portiou. Theiutcstine 

was then returned and the abdomen closed. 
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The administration of chloroform was cr)ntiaued, and 

A loopof the smau intestine ^^^ animal killed at the close of an 

£?lc^f l!Yhf^ ;Sl^f cTl^t^S hour. The Ugatured loop of in- 

the abdomen. ^ tcstinc was found to be fuU of 

fluid, no absorption appearing to have occurred. The interior 

Chloroform having been SUrfaCC WaS COatcd with whitC 

lo^p'^ali^^SfedlTit'SS gelatinous matter, and flocculi of a 
absorption had taken place, ginnlar uaturc wcre floating in the 

fluid. 

These flocculi were found, on microscopic examination, 

rm, • * . v^r.- ... to bc maiulv composcd of epithclium. 

The interior of this portion , , r, f- .. -^ , . ' 

was lined with a gelatinous and, wncu the ffclatinous coatinfiT was 

substance, chiefly composed i iv ±i ? 

of epitheuum. and when this scrapcd ott, the mucous membrane 

was scraped off -iJi-/ o lii ■■ -i 

beneath it was round to be deeply 

congested. The rest of the intestine was intensely congested, 

,^ ^ ^ , ^ and showed patches of the prune-iuice 

the surface below was deep- .. n^ j • j- /.ji *' 

ly congested : so was the coatmg SO Characteristic of the mucous 

remainder or the intestine, t^ n it j- -i 

which , was lined with the membrane or the ff ut m peritonitis 

prune-juice coating. . , , , . , • • j • /» /i • i 

mduced by the injection of fluids 
into the abdominal cavity. 



C. — A short review of the preoeding experiments. 

In attempting a short analysis of the preceding series 
of experiments, it will perhaps be as good an arrangement as 
any to adhere to the classification already adopted in their 
narration. 

1. Thirty-three experiments have been described, more 
^ . , . ^ or less in detail, in connection with 

The number of animals into Ji • j ^ j* /> ^^ ,•!» 

whose veins cholera fluid had the intrOQUCtlOn Of Small quantities 
been introduced. n ,-» -t • i«i_ j? t i 

of the alvme discharges of cholera 
patients, unmodified by any admixture, into the veins of 
dogs of various size and age ; whereas seven others are given 
in which the choleraic injecting material had been diluted 
with water. Thirty-two dogs were made use of in carrying 
out these series of thirty-three experiments, one dog having 
been resorted to on two occasions for the same purpose ; 
whereas some of the others had either already been operated 
upon, or were so in another class of experiments subsequently 
undertaken. 

In these thirty-two experiments sixteen deaths occurred : 

The rate of mortauty. about thirteen evidently from the direct 

43 per cent. actiou of thc pu trcfy iug material exert- 
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od through or upon the blood ; two apparently from shock, 
and one do^ was killed owing to erysipelatous inflammation 
of a severe kind attacking the wound. These are consequent- 
ly left out of the calculation. The mortality, therefore, 
resulting from the direct introduction of choleraic dejections 
in quantities varying from two to six drachms may be set 
down as amounting to about 43 per cent. 

A Table showing the number of experiments with undiluted choleraic ma^ 
terial, the mortality, and the principal lesions produced by its introduce 
lion into the veins of dogs. 



Age of choleraic material 
iDJected, 


Number 
of Expe- 
riments. 


Number 

of Re. 

coveries. 


Number 

of 
Deaths. 


Number 
in which 
thetntet- 

were 
affected. 


Number 
in which 
thsMri- 
earaiuM 

was 
affected. 


Number 
in which 

MiftoiMM 

was de- 
tected. 


RllfARlM. 


Quite recent ^ 


1 


••• 


1 


• • t 


• • • 


1 




One day ••• ••• 

Two days ^ 


2 

3 


2 
3 


• • • 

■ • « 


1 

• • • 


• • • 

• » ■ 


• » • 

• •• 


EiTsipelas attacked 
the wound. 


Three » 


4 


1 


3 


3 


• 1 


• • • 




Four >» 


11 


6 


6 


7 


2 


2 




Six n 
Eiglit 


1 

1 


1 

• • » 


• • ■ 


••• 
1 


• • • 

• • • 


• • • 

• • • 


Pleurisy present in 
one. 


Ten „ 


1 


• • 1 




1 ■ • 


• e • 


• • • 




Twelve „ 


2 


1 




• ■ • 


••• 


■ • • 


Death from shock. 


Fifteen „ 


3 


2 




1 


• • ■ 


• •• 


U » 99 


Eighteen „ 


1 


• • • 


• 1 


••• 


■ • • 


• • • 




Nineteen „ 


2 


1 




1 


• • • 


• •• 




Twenty-two days ... 


1 


1 


• • • 


• • 1 


••• 


• • • 




Total ^ 


33 


17 


16 


14 


3 


3 





We much regret that the experiments on perfectly fresh 
choleraic material are not more numerous, a defect which 
we trust to remedy very shortly. The difficulty has been to 
procure a suitable animal when an opportunity occurred for 
resorting to the experiment — to obtain a dog as it is to 
obtain anything else at the moment wanted being proverbially 
uncertain. 
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With this material, one and two days old, five experi- 
ments were performed, but all the 

Mortality when the mate- j j -i ^ j. -i 

rial injected was from 1 to 3 dogs recovered ; wnoroas when the 
days o d. and material used had been kept for three 

days, three out of four dogs experimented upon died within 
from three to six hours, and with well-marked lesions in each 
of them which will be referred to further on. It so happens 
that in all four of these experiments the same material was 
used ; it was obtained &om a questionable case of cholera, 
and was by no means so offensire to the smell as is generally 
the case with choleraic dejecta after being kept so long. 

There are eleven cases recorded in 

e t^iodwfoidL'^* ^^"^ ^^"^ which the choleraic material injected 

was four days old ; of these, six died, 
or about 54 per cent. In one of the animals which did not 
die, but was slaughtered, it was found that well-marked 
intestinal lesions existed. Twelve experiments are b'kewise 
cited in which the material used varied from six to twenty- 
two days old. Four of the dogs died from causes reasonably 
attributable to the poisonous action of the material intro- 
duced, whereas two (puppies) died of shock. 

2. Of the seven cases in which the choleraic material 

injected into the veins had been more 
ie?S?^SL^^ wS'tSS: or less diluted with water, two died, 
duced.37percent. which wiU be cqual to about 36 per 

cent., this being considerably lower than the mortality when 
the undiluted material was resorted to. The post-mortem 
appearances were precisely analogous in both instances, but 
these will be referred to more at length hereafter. 

3. There were twenty-one experimeiits on the introduc- 

tion of solutions of ordinary alvine 
or^^*?o^"^n^t?^°wi;f discharges carried out ; nine of the 
introdnoed. 33 per cent. auimals died, three of these deaths we 

attribute to shock, which for the sake of uniformity we also 
leave out of the calculation, thus leaving six deaths, or a 
mortality a little over 33 per cent., about 2 per cent, less 
than the mortality from the injection of the diluted choleraic 
material. 
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A Table showing ihe number of experiments with solutions of normal alvine 
discharges, the mortality , and the principal lesions induced by their 
introduction into ihe veins of dogs. 



Age of alvine 
solutions injected. 


Number 
of Expe- 
riments. 


Number 
of Re- 
coveries. 


Number 

of 
Deaths. 


Number 
In which 
the inte»- 

tinea 
were af- 
fected. 


Number 
in which 

the 
pericar- 
dium was 
affected. 


Number 
In which 
tiieetnbo- 
li»m was 
detected. 


Bbmabks. 


One day 

Two days 

m 

Three „ 

Four , 

Five „ 

Seven „ ... ••• 


4 
3 
4 

8 
1 
1 


2 

• • • 

3 
5 

1 

X 


2 
3 
1 
3 

• • » 

1 • • 


2 

1 

••• 

2 

• • • 
■ ■ • 




• • • 

• • • 

1 

f • « 

• • • 

• • • 


2 died from shock. 

1 if » 

Pleurisy occurred 
in one. 


Total 


21 


12 


9 


5 




1 





Four experiments are cited in which solution of fowl's 

Besuit of the injection of blood, filtered and unflltered, fresh 
other organic solutions. ^n^j dccomposed, had bceu introduced 

into the circulation without producing the slightest result ; 
and one rather remarkable case is given in which fluid ob- 
tained firom the abdominal cavity of a dog, in whom extreme 
peritonitis had recently been induced, and which might be 
supposed to be highly noxious, produced no appreciable eflfect ; 
all the organs when examined twenty-four hours after the 
operation were perfectly healthy. 

In carefuUy looking over the account of the posUmoV' 

The fpemient occurrence of ^^^ IcsioUS wMch OCCUrrcd in the 

intestinafiesionB. thrcc preceding classes of experiments, 

we are struck with the almost constant presence of intestinal 
complications, varying from more or less intense congestion 
of the villi and intestinal glands to complete disorganisation 
of the greater portion of the mucous membrane of the small 
intestine, its epithelial lining becoming completely detached. 

With respect to the portion of intestine thus affected, it 

will be observed that the lesions have 
been limited to the small intestine 



Portions of intestine aflfoctecL 
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and, in the generality of cases to its whole course from the 
duodenum downwards, except for a distance of from one to 
two feet above the ileo-coecal valve, a portion which in almost 
every instance has escaped being materially affected. We 
are totally unable to account for the cause of this exemption, 
and have tried in vain to reconcile the phenomenon with any 
Exemption of the portion knowu anatomical peculiarities of 

near ileo-coecal valve. ^J^ig ^^ ^f ^he gut. Wc WCrC the 

more surprised, as we had previously observed at the 
autopsies of cholera patients — a subject which we, however, 
for the present postpone — ^that it was just this very portion 
which seemed to show the most marked tendency towards 
the congestions which every now and then are observed to 
be present in this disease. Puture observation may modify 
this impression, but we venture to go out of our way a little 
in order to draw attention to it. In no instance was any 
tendency to special aflfection of the intestinal glands observed. 
The stomach and the large intestine have in nearly all the 
cases seemed to us to be quite healthy. 

In connection with these observations on the disorgani- 

The o8ciiiatoria-iike vibri- satiou which the Small intestine is 
ones in tue intestines. subjcct to, whcu putrefying matters 

are injected into the blood, it may be remarked that on three 
occasions we observed a great number of vibriones or oscilla- 
toria-like filaments, embedded in the mucus which lined the 
intestine after the substance which was free and filling the 
lumen of the gut had been wiped away. These may have 
existed in more numerous instances, and been overlooked ; 
still it may seem strange that they all three occurred in dogs 
into whose veins the dejection from a very mild or even 
questionable case of cholera, above referred to, as having 
proved so fatal had been injected. We have deemed these 
_ ^, ^ ^ occurrences as worthy of attention, 

Besemblanoe between these • n i j. i 

cases and those of fliyoom in- morc especially whcu taken m con- 

nection with the cases of mycosis 
intestinaliSj which, we understand, are prominently alluded 
to by Professor Farkes in his Annual Review of Hygiene in 
the recently issued Report of the Army Medical Department, 
which has however not yet reached Calcutta. We shall 
certainly continue to watch closely for any organisms of the 
kind in the intestinal canal of man and of atiimals. It will 
be seen that similar actively moving vibriones were detected 
in the mesenteric glands, but not in the blood. 
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Whilst tabulating the results of the experiments re- 
-. ^ , , ^ X corded, we were somewhat surprised 

I3xoeptional oases of resist- j. y. it i t t 11^ 

«a.oe to the effects of putre- to o Dserve that wheu a doff had once 

tying substances observed. •■ i» j 1 <«* ^ i> 

recorered from the effects of an 
operation, succeeding operations had not, in a single instance, 
proved fatal to it, no matter whether the material introduced 
into its veins consisted of choleraic or non-choleraic, or of 
alternate doses of these. One of these animals, a healthy 
but by no means a very large dog, was subjected to four 
experiments, a vein in each limb having been injected and 
tied, without result ; another was made use of on three 
occasions in a similar way, and ten on two occasions, all 
recovering perfectly. This appears to us to argue very 
strongly in favour of a predisposition, on the part of animals 
at all events, to be affected by septic influences. 

There were comparatively very few instances in whict 

it could be distinctly noted that 
ofSsSTSf lm?J5S£^^""''^ marked embolism had occurred ; not 

more than six in sixty-seven experi- 
ments. All the dogs, however, were not killed and examined, 
consequently secondary diseases may have become developed 
in them afterwards. 

4. "We have recorded twelve experiments on the effect 
Number of experiments, of injecting the peritoneal cavity with 
SS^er^ the^'^^tow solutions of Organic materials of a 
®*^*^- similar nature to those adopted in the 

experiments just referred to. Four consisted of choleraic 
material, three of ordinary alvine discharge, one of a 
decomposing solution of beef, and four of peritonitic fluid 
recent and decomposed. Deaths only occurred in three 
cases, namely, two after the introduction of fluid which had 
just been obtained from the peritoneal cavity of another dog, 
and one after the introduction of a solution of decomposing 
ordinary alvine discharge, the remainder were all killed 
within twenty-four hours of the operation, and all, whether 
they died or were killed, presented the same marked lesion 
at the autopsy, with two exceptions — one, a dog into whose 
peritoneum an ounce of fresh peritonitic fluid had been in- 
jected without producing any special symptom during life 
or any lesion evident after death ; the other a case in which 
the injected material consisted of a solution of choleraic 
discharge. 
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A Table showing the number of experiments in which decomposing organic 
solutions were introduced into the peritoneal caA)ityy the mortality^ and 
the principal lesions produced. 



Nature of 8olatk>n introduced. 



DecompoBing beef-tea 
Peritonitic fluid 
Choleraic dejection 
Normal „ 

Total 



Si 

^1 



•a * 

r 



1 

4 
4 
3 



12 



2 



8 



-gs 



64 



b S ^ 



1 

a 

4 
2 



8 



.g 5 "^ 



s. 



Ill 



•s 



llli 



8 
4 
8 



10 



.s 



J 









2 



3 






5| I 



5?; 



1 
3 
3 
3 



10 



As in the previous series of experiments with decom- 
_,,,.,,. posing organic solutions, so in this. 

The intestinal lesion pro- ii_ j^ • x i j f 

duced materlaUy different in the mOSt prominent and COUStaut 
this seriefl of ezpenments. # # ■■ i i 

post-mortem phenomenon observed 
was the affection of the mucous surface of the small intestines. 
The lesion, however, appeared to us to be of a very diflferent 
nature ; in fact, the mucous membrane itself was not in a 
single instance materially affected, but a sanguineous exuda- 
tion had taken place giving the tube of the gut a more or 
less evenly distributed coating, which, when carefully peeled 
off with a forceps, left the mucous surface and its epithelial 
lining intact. This matter was on each occasion very care- 
fully looked into ; and the substance exuded, as well as the 
base upon which it was spread, were subjected to careful 
microscopic examination. The former consisted, almost 
entirely, of altered blood elements, blood-crystals, &c., but no 
entire red corpuscle could be detected, whereas the mucus- 
surface over which it was spread consisted of the unaltered 
structures belonging to the part. 

In two cases in which the intestines were particularly 
^ .. ^ ««. . w ^ congested, a loop of the gut was tied 

Besnlt of fiUins isolated i •? i xt • ^ i 9mi t i i 

loops of oongested intestine wlilis t tnc ammai was stili alive but 
^* ^ under chloroform, and luke-warm 

water injected into the ligatured portion in one case, and 
salt-and-water in the other, the gut in both cases being 
returned into the abdomen, and chloroform being continued 
for an hour. When subsequently examined it was found 
that no absorption had taken place, but the fluid had so 
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macerated the mucous membrane, that the epithelium had 
become detached, and floated in flakes in the fluid which had 
been introduced, and in one of the cases the sub-jacent 
mucous membrane had lost all appearance of congestion, 
whereas it was found to have retained it in the other. In 
the non-isolated portions of the mucous surface, the small 
intestine in both instances was intensely injected, otherwise 
the structure of the membrane was intact. 

It may be remarked that in this series of experiments 
also, a portion of the intestine for a short distance above the 
ileo-coecal valve was not materially affected. 

In connection with this series it is also to be noted that 
, _, ^,,, Pericarditis^ more or less distinct, 

AflBOoiatlon of perioarditia ^ \ , ^n -* ^n n Jt 

^thpepitonitifl, but not with was obscrvcd m fully one-hali of the 
^ *^^ ' cases ; that portion of the pericardial 

sac in immediate connection with the diaphragm was the part 
usually affected, together with the portion immediately 
attached to the sternum. Perhaps the origin of this may 
be explained by one of the series of Observations on 
the Anatomy of Serous Membranes^ lately published by 
Drs. Burdon Sanderson and Klein, which shows that 
when various colouring matters are introduced into the 
abdominal cavity, the lymphatic vascular system of the 
diaphragm becomes completely injected, as also^ the sternal 
vessels and sternal glands. 

The production of Pericarditis but without the co-inci- 

intimate connection of the dcut occurrcnce of plcurisy, by the 
^ilY^eo^ oY^e^LiSs^ injection of various putrefying sub- 

stances into the peritoneum, is especi- 
ally worthy of note, seeing that the opinion is strongly held 
by many, that, as Lactic acid, when injected in a similar 
way (as was demonstrated by Dr. B. "W. Hichardson), pro- 
duces inflammation of the serous membrane of the heart, this 
acid must in some way be connected with the phenomena 
observed in Rheumatism if not in reality its cause. It seems 
to us that putrefying substances may, on the same grounds, 
lay claim to a somewhat similar relationship. 

With respect to the nature of the fluid produced by the 

MicpoBcopicai appearance inflammation which had been brought 

of the pentonitic fluid. qj^ \yj ^J^g VarfoUS Orgauic SOlutionS 

described, it may be observed that under the microscope no 
difference whatever could be detected between the fluids, 
beyond that in some cases red blood-corpuscles formed a 
more prominent feature than in others, but this increased 
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ratio was by no means confined to any particular class of the 
organic solutions which had been introduced into the abdomi- 
nal cavity. In the fresh condition this fluid swarmed with 
irregular masses of bioplasm exhibiting great activity, and 
very rapidly undergoing the process of segmentation. 

When the fluid produced in the peritoneal cavity was 
transferred to the abdomen of another dog, the bioplastic 
bodies in the resulting exudation appeared to us to have 
become smaller and less active ; this statement, however, we 
make reservedly. 

With regard to the numbers of bacteria present in this 
Beiation existing between ^^^3 a fluid by the way, resulting 
SSdth;^^^tSify°of^he^iSt fr^ tl^e introduction of solutions 
flammatopy prooesa. generally tccming with such orga- 

nisms, we are convinced that no material increase takes 
place so long as the inflammatory process is progressing 
actively. It will be observed, on reference to the experi- 
ments bearing on this matter, that in several instances not a 
single bacterium could be detected in the recent fluid, and 
that in all, the numbers present appeared to bear an inverse 
ratio to the number and activity of the bioplasts. 

It will be seen that this series of experiments also, 
_^ ^ . ^ ,^ failed to induce lesions or phenomena 

Thebeanns of these expe- -j j» i • j .,i .1 n 

riments on tlie ^ symptoms identical in naturC With thOSC 01 
and lesions in cnolera. 1.^1^^ x-l ro i* n 

cholera ; nay more, the aflfections of 
the intestine here present, appeared rather to be the result of 
local disturbance of the circulation excited by the inflamma- 
tory action induced by the introduction of extraneous matter 
into the peritoneal cavity than of the action of any specific 
agent ; in this series likewise, no special action appeared to 
be excited by choleraic as contrasted with other material. 
Taken together, the entire series of these preliminary experi- 
ments has not afforded any evidence in favour of the exis- 
tence of a specific poison contained in choleraic excreta, 
peculiar to them alone, and giving rise to special phenomena 
when introduced into the system. The number of our expe- 
riments do not appear to us to warrant any definite conclu- 
sion regardmg a difference in degree in toxic influence 
between the two classes of materials ; they merely indicate 
the absence of any special action peculiar to one and absent 
in the other when introduced into the system by special 
channels. 

It must, however, be evident at first sight that the 

Their practical bearing on TCSUlts obtained from thcSC CXpcri- 

sanitation. mcuts, havc a most important practi- 
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cal bearing on sanitation, seeing that they point most 
distinctly to the influence of decomposing organic matters 
in the production of intestinal disease ; and show, moreover, 
that this influence may exist in a most potent form without 
its presence being in any degree proportionally indicated by 
the amount of ficetor associated with it. 






PAET III. 

EXPERIMENTS ON THE SECTION OF THE SPLANCHNIC AND 

MESENTERIC NERVES, 

When we had satisfied ourselves that decomposing organic 

matters introduced into the circula- 

les^^V ^in expwSafents^and tiou CXCrtcd the SpCcial if not Spcciflc 

T«dth\^ew*to*futSe mo^ actious prcviously described, on the 
°**^^^' intestinal mucous membrane, but an 

action producing lesions materially diflfering from those 
characteristic of cholera, we were naturaUy led to consider 
the principal points of dissimilarity with a view to ascertain 
whether future experiments might not be susceptible of any 
modifications calculated to attain more consonant results. 
In doing so, one of the most striking differences, which 

Absence of increased seore- ^t OUCC presented itSclf to obscrvatioU, 

tion of intestinal fluid. qj^q^ ^00, in regard *to which there 

could be no debate, was the almost total absence of any 
increased secretion of fluid from the mucous membrane, 
however profoundly the later might have been otherwise 
affected. 

We had then to consider by what means we might best 

Choice of means of inducing promotc such an incrcascd secretion, 
this increased secretion. g^ ^j^g^^j \yj Combining its employment 

with the experiments as previously performed, we might, at 
aU events, assimilate the conditions in the two instances a 
little more closely to one another. The secretion of fluid might 
of course have been promoted by the use of drugs or other 
media introduced into the system, but the complexity of the 
subject would have been greatly increased by such a mode of 
procedure, and we therefore decided in the first place to attempt 
to attain the desired end by means of direct operative inter- 
ference. It next became necessary to determine in what 
that interference should consist, and that having been settled, 
to test with care the effects arising fipom its influence, when 
employed alone, before proceeding to combine it with any 
other experiment. 

The best means available and which appeared to warrant 

a hope of success was section of the 
Section of nerves selected, intestinal ncrvcs. Morcau's Celebrated 
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experiment on seetion of these nerves showed that the resultant 
paralysis was accompanied hy a copious secretion of watery 
fluid from the mucous membrane, and it was previously 
asserted by Pfliiger and Nasse that the splanchnic nerves 
exerted an inhibitory action on the movements of the small 
intestine, so that there were fair grounds for the selection 
of such operations with a view to their combination with the 
experiments on the injection of organic fluids into the circu- 
lation. 



A. — Section of the Splanchnio Nerves. 

Before proceeding to repeat Moreau's experiment, the 

Section of the epianohnio ^ffects of divisiou of the splanchnic 

nenree tried first. ncrves wcrc carcfully tcstcd, seeing 

that it was desirable, if possible, to obtain a means of influen- 
cing the whole of the small intestine simultaneously, and 
not a mere isolated loop or loops as in the procedure adopted 
by Moreau. The difficulties of such an operation are con- 
siderable, and cannot be overcome without some practice, for 
the situation of the nerves is such that injury to important 
vessels and viscera is very easily caused, and the abdominal 
portion of the nerves in the dog is so short as to render it at 
first a matter of difficulty to distinguish and isolate such 

small cords as they are. In our experi- 
Diflaouitiee of the operation, meuts the greater splanchnics alone 

were divided as the lesser nerves are very difficult to secure, 
due to their small size and to the fact that there is no such 
definite guide to their position as in the case of the larger 
nerves. This guide is afforded by the supra-renal capsule. 
If the outer edge of this body be carefully cleaned, 
the greater splanchnic may be found with comparative 
ease, just as it passes beneath it to enter the semilunar gang- 
lion. The main difficulty in the way is a vein of con- 
siderable size, which, near the gland, lies close to and 
almost parallel with the nerve, and which is very liable to be 
injured in an operation performed in such a narrow space, 
and affording so many obstructions to the free access of light, 
as is the angle between the ribs, the diaphragm, and the 
Eight operations sucoess- transvcrse proccsscs of the vertebrae. 
ftiuy performed. Numcrous failurcs first occurred, but 

eight operations were successfully performed with the results 
shown in the following Statement : — 
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No. 



1 

2 
3 

4 
5 
6 

7 
8 



Nerves divided. 



Kiglit 

Left 

Left 

Left 

Both 

Left 

Right 

Both 



• . • 



Periods of survival 
after operation. 



A few minntes 
1 hoar 
1 



1 

9 

10 



i 



ft 



Bbsults. 



No result. 

Mucous membrane dry. 

pale and dry. 



ft 






91 



dry. 



9 
9 

99 
99 



The following cases have been selected from among these 

.Selected ossea of the opera- experiments as being the most inter- 
**®^- esting of them: — 

Experiment I. (No. 6). — A healthy young pariah dog 
was put under the influence of chloroform, and both splanch- 
nic nerves were divided. The administration of chloroform 

was then continued for half an hour 
longer, and the animal subsequently 
killed. The mucous membrane of the small intestines was 
not in the least congested ; it was on the contrary pale and 
dry-looking, and the cavity of the gut was absolutely devoid 
of any fluid whatever. 



Botli nerves divided with- 
out result. 



Experiment II. {No. 7). — A large healthy pariah dog 
having been put under the influence of chloroform, the 
right splanchnic nerve was divided. The animal was killed 
9^ hours after the operation and a post-mortem examination 
performed at once. The external surface of the intestines 
was somewhat congested, and there was a little absolute 
peritonitis in the neighbourhood of the wound, but there was 

Bi^ht nerve divided; no hardly auy fluid in the abdominal 
result; no glycosuria. cavity. . Although uo evacuatious had 

been passed subsequent to the operation, the intestines were 
found to be empty, and their mucous surface pale and dry. 
The bladder was full of urine, secreted since the operation. 
This was carefully examined and was found to contain a 
trace of albumen, but no evidence of the presence of sugar 
could be detected in it. 

Experiment III. (No. 8).— A healthy pariah dog of 
average size was put under the influence of chloroform, and 
both greater splanchnic nerves were divided. Ten hours 
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afterwards chloroform was again administeredi and the ad- 
ministration continued until death occurred. An immediate 

Both nenrea divided with- posUmortem examination was per- 
out result. formed, the ahdomen being opened 

before circulation had ceased. The intestines were pale 
externally, and the mesentery only here and there showed 
any evidences of peritonitic action. The intestines were 
empty, and the mucous membrane dry; in greater part 
normal in appearance, but here and there coated with a 
thin layer of sanguineous exudation. 

In all cases careful dissections were made, in order to 
ascertain without doubt that no mistake existed in regard 
to the actual division of the nerves. In not a single 
instance was there the slightest evidence of any increase in 

the secretion of intestinal fluid ; on 

No increased secretion j.i j ji_ r. 

caused by section of the the coutrarv the mucous membrane 

nerves in any case. • ix. • "j. i* i^ 

m the majority of cases was pale 
and somewhat dry in aspect. In no instance was there any 
affection of the membrane beyond mere small patches of 
congestion, or of a thin layer of sanguineous exudation, but 
not more marked than may frequently be observed in post- 
mortem examinations of healthy animals which have died 
under the influence of chloroform without having been 
subjected to any operation, and which, if they were in any 
degree due to the operations in question, were fairly ascrib- 
able to the irritation and tendency to inflammation induced 
by the opening of the abdominal cavity and the handling of 
its contents. 

Increased activity in the intestinal contractions was in 

Lv increased activity ^^ ^asc obscrvcd ; but as this was 
iestinai movements. ^^^ ^j^g subjcct of immediate enquiry, 

and as the openings in the abdominal parietes were closed as 
rapidly as possible on the completion of the operation, it 
may well have occurred and yet have escaped notice. 



Nor an: 
in the in 



B. — Section of the Mesenteric IVerved. 

These experiments having failed to achieve the end in 
Moreau's experiment re- vicw, it was stiU ueccssary to repeat 
p®»*©<^ Moreau's experiment exactly, as the 

possibility remained of the semilunar ganglia and solar plexus 
acting as an independent nervous centre in regulating the 
secretion of the mucous membrane. 
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The operation in this case, although in some respects 
apparently much simpler and more easy of performance than 
that of section of the splanchnic nerves, is yet beset with 
difiB-culties peculiar to itself, and which render great care in 
its performance necessary. The nerves, as is well known, lie 
close to the vessels, and are of such small size as to rend- 
er careful dissection necessary in order to secure their 
^.^ ,.. ^.^ X. thorough division, and it is in this 

Difliculties of the operation. ■,. .? JiiJi i*/» u nji 

dissection that the difficulty of the 
operation lies ; for, if the vein be much disturbed, or in any 
way roughly handled, coagulation of its contents occm's 
at the isolated portion, and is followed by extreme congestion 
of the mucous membrane and mesentery, with extravasation 
between the layers of the latter, and eflftision of blood into 
the cavity of the gut to such an extent as to deprive the 
observation of all value in regard to the point immediately at 
issue. Cases of this kind will be given in detail farther on, 
and the matter is mentioned here only with the view of 
pointing out that the operation is by no means so simple 
and easy of performance as might be supposed. The circu- 
lation in the portion of gut under operation not unfrequently 
ceases for a time owing to another cause — the arterial coats 
when irritated often contract to such a degree as to occlude 
the canal of the vessel. This impediment to the circulation 
is however of no moment as the irritated coats soon relax, 
and the current of the blood is rapidly restored. 

Sixteen experiments of this kind were performed, the 

Sixteen experiments per- results of which are showu in the 
^°™®^ following statement : — 
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Nature of operatimi. 


Periods of 




No. 




sarvival after 
oporattun. 


RiauLTi* 


* 


Moreaa'fl operation ^ 


1 


hour ... 


No result 


1 


Ditto ditto 




>» ••. 


Ditto. 


2 


Ditto ditto 




ff ••• 


Ditto. 


8 


Moreaa's ooeration com* 
bined witb injection of 


3 


n •*• 


Ditto. 


4 










organic fluid into the 










veins. 










Moreaa'fl operation ^ 


1 


91 ••• 


Ditto. 


5 


Morean's operation — 2 








6 


loops 
Moreau's oi>6ration with 


9i 


» 


Ditto. 


7 


injection of salt and 










water into the loop. ... 


8J 


M ••• 


Fluid absorbed; loop empty. 


8 
9 


Moreau s operation 


1 


tt ••• 


Vein plugged. Deep congestion. 
Loop distended with bloo(^ and vein 


Ditto ditto 


9i 


« ••• 


Ditto ditto 






occluded. 


10 


Ditto ditto 


10 


19 ••• 


Ditto ditto ditto. 


11 

1 a 


Moreau's operation — 2 


7i 


l» ••• 


General peritonitis. Loop containing 


12 


loops. ... .M 






a little strawberry-juice fluid. 




a. — Injected with water. 


9 


»» ••• 


a. — Fluid absorbed — empty. 




h, — Not injected. 






b, — Distended with clear serous fluid. 




Moreau's operation — 3 








13 


loops ... ... 






One loop distended with blood, its vein 




Ditto ditto — 2 loops. 


10 


»l ••• 


occluded. Other loops empty. 


14 


a. — Injected with water. 
h, — ^Not iiyected. 


H 


>» ••• 


Both loops empty. 


16 


Moreau's operation 


9J 


n ••• 


Contained fluid. 


16 


Ditto ditto 


8 


M ... 


Empty. Mucous membrane dry. 



Before proceeding to give a more detailed account of 
some of the more remarkable of these cases, and more espe- 
cially of those exceptional ones in which effusion of fluid 
really did occur, it may be well to point out a few general 
facts regarding the entire series. It is remarkable that 

the animals subiected to operation 

General observations re- . • i • i. t_ j j* 

garding this series of ezpe- in no Single mstaucc showed any dis- 
™^®^*"' tinct evidences of suffering during the 

period in which they were allowed to survive the operation. 
We were naturally averse to keep them alive longer than 
necessary, and at first only kept them for an hour or two, 
continuing the administration of chloroform throughout. 
When, however, such experiments were found only to pro- 
duce negative results, we were necessarily constrained to 
prolong life for some time, lest these might have been due 
to the shortness of the interval elapsing between the opera- 
tion and death. 

Very little peritonitic action was set up in the majority 
of instances, and in those in which peritonitis did occur to 
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any extent, it was usually ascribable to an extra amount of 
handling or injury of the viscera incident on some accident 

Little p6PitonitiB in most 1^ ^^0 coursc of Operation, as, for ex- 
o*»®»- ample, on haemorrhage from the ves- 

sels occurring during the separation of the nerves, or on the 
plugging of the vein with coagulum, and the resultant ex- 
treme congestion of the gut and fold of mesentery supplied 
by it. When general peritonitis had occurred to any extent 
the mucous membrane of the gut presented patches of mucus 
of a prune-juice colour such as is ordinarily present in such 
cases, but these were not localised to the loop, the nerves of 
which had been divided, nor was there any effusion of fluid 
into the gut. 

The following cases have been selected as affording illus- 
trations of the various phenomena 
mufltrativo oases. observed as results of the operation : — 

Experiment IV {No, 6 ). — A healthy young pariah 
dog was put under the influence of choloroform, and an 
incision having been made along the middle line of the 
abdomen, the cavity was opened and a loop of the small 
intestine drawn out. The vessels supplying the central por- 
tion of this loop were then carefully cleaned, and every thing 
resembling a nervous filament divided. ligatures were then 
. . -^ ^ applied round the intestine at the 

Operation desonbea. x*ii.* i»i.i. ixi. 

termmal twigs of the vessels, the ac- 
companying nerves of which had been divided, and finally a 
loop of intestine on either side was ligatured. The three 
ligatured loops were now returned to the abdomen, and 
another portion of the small intestine having been taken out 
was treated in exactly the same way. The second set of 
ligatured loops was next returned to the abdomen, and the 
wound in the parietes carefully stitched up. 

The dog rapidly recovered from the influence of the 
chloroform, showed no indications of pain, and, 9^ hours 
after the operation, appeared to be quite cheerful in spite of 
having six loops of its intestines firmly ligatured, two of 
which, moreover, had their nervous supply ^vided. 

Chloroform was again administered, and continued until 
death occurred. The abdomen was opened before circula- 
tion had ceased, and was found to contain about an ounce of 
serous fluid, but there were no evidences of general peritonitis. 
The ligatured loops of intestine were next laid open, but 
were found in no way to vary from one another, whether 



L 101 ] 

their nervous supply had been divided or not. They were 

all empty, and of a reddish brown ap- 

l«t case : no result. • j. n i a • 

pearanee internally, due to sanguine- 
ous staining of the normal mucus. This staining extended 
uninterruptedly from the highest ligatured loop to a little 
beyond the coecal extremity of the lowest one. Above the 
upper ligature, the mucous membrane of the gut was pale 
and somewhat more moist than in the ligatured loops. 

Experiment V {No. 8). — ^A strong healthy pariah dog 
was put under the influence of chloroform, and three loops 
of intestine were ligatured as in the preceding experiment, 
the nerves of the central loop being as before divided whilst 
those of the lateral loops were left intact. The intestine 
was then returned to the abdomen and the wound sewed up. 

After the lapse of an hour the abdomen was again 
opened, and the Hgatured loops were examined. The vein 
of the central loop had become occluded with coagulum, 

which had caused extreme congestion 
ve^f eSJSie oSSlStioi*^^ of the corrcsponduig portion of the 

gut, but beyond this congestion no 
other difference existed between the central and the two 

lateral loops. 

« 
ExPBEiMENT VI {No. 9). — A large healthy pariah dog 
was put under the influence of chloroform, and the division 
of the nerves of a loop of intestine performed in the usual . 

manner. 

Nine hours and a half subsequently the animal wias kill- 
ed with chloroform, and the abdomen opened. The ligatured 
loop, the nerves of which had been divided, was distended 
like a sausage, and of an intense black colour. There was 
extreme extravasation along the lines of the vessels in the 
corresponding portion of mesentery, and the layers of the 
latter close to the intestine were widely separated by a wedge- 
,„ .„„ ^^ .H« shaped mass of tarry blood. The 

8rd case : oocmsion of tne r %., 11 •., 

vein ; sangniineoua eflftiBion. eavity of the gut was distcnded With 
black blood, and the tissues of its walls were infiltrated 
and thickened with similar fluid. This extreme congestion 
and extravasation had been caused by the complete occlusion 
of the vein by coagulum at the site of the section of 
the nerves. 

ExPEKiMENT VII {No. 16). — A Small pariah dog was 
put under the influence of chloroform, and the operation 
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of section of the nerves of a loop of the small intestine per- 
formed in the usual way. 

After an interval of eight hours, chloroform was again 
administered until death ensued, and an immediate poat-mor' 
tern examination was then performed. 

There was no peritonitis. Not the slightest difference 

could be detected between the cen- 

4th case : no result. j.ii*j ji j* • j. i» 

tral ligatured loop oi mtestme in 
which the nerves had been divided, and the two lateral 
ones in which they remained intact. The mucous surface 
was exceptionally dbry. 

A careful dissection was subsequently made of the por- 
tion of mesentery, including the divided nerves, and the 
division was found to have been almost, if not absolutely 
complete. 

Experiment VIII {No. 14). — A healthy pariah dog 
was put under the influence of chloroform, and the nerves 
of two loops of the small intestine were thoroughly divided. 
Into one loop (a), an ounce of tepid water was then inject* 
ed, whilst the other loop (ft) was left empty. 

Nine hours and a quarter subsequently the animal 
was killed, and the intestines were examined at once. The 
interior of the first loop (a) was empty, the mucous 
membrane being moist and covered with a layer of soft 

,, , mucus of a sanffuineous hue. The 

6th ease: absorption in one ... /• ji ^ i i ' ry\ 

logg; non-seoretion in the mtcnor 01 the SCCOnd lOOp (6) WaS 

also empty, but the mucous membrane 
was in this case dry and much less congested than that 
of the portions of intestine on either side of the ligatures. 

The congested state of the mucous membrane was 
probably due to the fact that a considerable amount of peri- 
tonitis had been caused by the operation. 

ExPERiMEKT IX {No. 12). — A large healthy pariah 
dog was put under the influence of chloroform, and the two 
nerves of loops of the small intestine were divided in the 
usual way. Into one loop (a) an ounce of water was inject- 
ed, whilst the other (6) was left empty. 

Nine hours afterwards the animal was killed, and a post' 
mortem examination was performed at once. 

The former loop of intestine {a) was empty, and 
^. , contained merely a little sanguine- 

6th ease : absorption in one i f n i j^i^ /7\ 

loop; secretion oniuid in the ous mucus, but the. latter (6) was 

fully distended with clear serous 
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fluid, containing a few small pale yellowish flocculi. The 
mucous membrane was soft and of a macerated aspect. 

No mistake could have been made as to the 
identity of the two loops, as they had been carefully 
distinguished by means of different ligatures, both ends 
being cut short in one case, whilst one end was left 
uncut in the other. The flocculi contained in the serous 
fluid were examined microscopically, and were found to 
consist of a molecular basis crowded with bioplasts of all 
sizes, and exactly resembling the flocculi occurring in chole- 
raic dejecta. 

Careful dissections of the nerves were made in both 
cases. In neither were they entirely divided, but the 
remaining nervous connections were decidedly greater in the 
second loop (fi) than in the first (a). 

ExPEEiMEKT X {No. 15). — A large healthy pariah dog 
was put under the influence of chloroform, and the nerves 
of a loop of intestine were divided in the usual way. The 
animal was killed 9f hours afterwards, and a post-mortem 
examination was. peif ormed at once. 

The central loop of intestine contained brownish fluid. 
The mucous membrane of the two lateral loops was very 

,, ^^ ,^ dry, and was coated with a layer of 

7th oase : seoretion of fluid, i*' .^ i -i-j i* i* i 

brownish material identical m colour, 
and probably in nature, with that dissolved in the fluid in 
the central loop, of which the nerves had been divided. A 
careful dissection was made of the nerves, and it appeared 
that, whilst the main trunks had been freely divided, one or 
two lateral connecting loops of some size remained intact. 

The two last cases are peculiarly instructive and note- 
worthy, inasmuch as they appear to demonstrate a fact which 
had never previously been experimentally determined, namely, 
that the relation which the secretion of the small intestines 
beiars to their nervous supply is strictly analogous to that 
^ . ^ , which has long been known to hold 

Nervous influenoes regula- . , . ry j • ^ j.i_ i_ 

tins intestinal secretion ana- m rCRard tO thC SecrctlOU 01 tnC SUb- 
logous to tliose regrulating .Vi i i ^ •!. 

se^etion of sub-maxillary maxiUary gland and its nervous 

supply. It was an ascertained fact 
that partial paralysis of that gland induced hyper-secretion, 
whilst total paralysis diminished the secretion, but, in as 
far as we can ascertain, it was a matter of mere conjectural 
probability that the same held in regard to the small intes- 
tines also. The importance of the determination of this 
point in reference to the pathology of cholera is very great. 
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as it appears to indicate partial paralysis of the intestines as 
one of the most important lesions in the disease. What the 
nature of the nervous filaments, which respectively inhibit 
and promote the intestinal secretion, is, remains undeter- 
mined, and is a problem, the solution of which necessarily 
involves many difficulties, but it is, at all events, a step in 
the right direction to ascertain that filaments with these 
diflferent functions actually do exist, 

. There is another point in connection with the pathology 
of cholera on which some additional light appears to have 
been thrown by the above investigations. The increased 

secretion of intestinal fluid in the 
oirouiation cause sanguine- discasc has bccn ascribcd by some to 
ous eflftision. mcchanical obstruction to the current 

of the capillary circulation, but our experiments appear to 
indicate that mere obstruction to the circulation causes 
sanguineous eflFusion and not hyper-secretion. 

Time has not as yet sufficed to allow of any extended 
series of experiments regarding the effect of division of the 
nerves combined with injections of organic fluids into the 
circulation, but we trust that the time expended in following 
out the above preliminary enquiries may not be deemed to 
have been wasted, seeing that the latter have afforded some 
additional information in regard to the action of the cause 
inducing that series of phenomena which in the aggregate 
constitute cholera. 

We cannot conclude this Report without expressing our 
own sense of the imperfections under which it labours. Both 
in the planning and execution of the experiments we are 
well aware that there are no small defects, but we trust that 
in any estimate which may be formed of them, the very 
many difficulties incidental to such work in India may not 
be left altogether out of sight. 
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